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INDIA WEATHER REVIEW, 1945,

ANNUAL SUMMARY
PART C.

STGRMS AND DEPRESSIONS.

1.—DEPRESSIONS AND CYCLONIC STORMS

During the year, four storms and eleven depressions form-
ed in the Bay of Bengal and one land depression over Chota
Nagpur. One of the depressions which formed in the extreme
southwest Bay early in November, moved out as a low pressure
wave into the southeast Arabian Sea across Ceylon, and later,
revived there as a depression. As neither ship’s observations
nor any observations from Burma and Port Blair were avail-
able, acoounts of storms and depressions forming in the south-
east Bay and moving towards the Burma coast have been
written almost entirely on the basis of coastal observations
and reports from aircrafts undertaking reconnaissance and other
flights over different regions of the Bay of Bengal and over
Burma.

The dates on which the storms were in existence and the

greatest barometric depths observed during their life are
given in the table below :

TasLE I.
Greatest observed
8. Locality Month Date barometric
%o. depth.
1 | Lat. 12}°N Derember | 3lst-lat 8mb. (estimated)
(1944)
Long. 864°E January
(1945)
2 | Sandheads July 1st-2nd 15.6 mb.
8 | Masaulipatam October 16th—19th 20.6 mb.
4 | Lat. 12°N December 12th-13th 12 mb. (estimat-
ed).
Long. 84°E

The detailed descriptions of these storms and depressions
are given first ; these are followed by a list of the western dis-
turbances and the important local storms during the year.

1. Cyclonic storm of 31st December 1944 to 3rd January
1945.— Aircraft reports received on the 29th and 30th indicated
a strengthening of the northeast monsoon in the southeast Bay
wkere conditions were becoming unsettled. The upper winds
alongy the Circars Coromandel coast and in Cuylon had
strengtloned and were showirg a cyelenic cireulation. By
tkc 31+t m crning, airerafl reports indiceted & fiirthor aceeriua-
tion «f the vpper crcionic eirculation. A dopresticn lad
appar ntly forieed and the upper winds 26 1,000 ft. at tiations
along tle Cirears, Coromzndel and Cuylon coastr. placed the
centre within two degrees of Lat. 10°N., Long. 87°E.

R19Dob

The following aircraft reports received in the afternoor: <f
31st indicated a strengthening of the depression, probably into
a cyclonic storin in view of report No. 3, with its centre within
a degree of Lat. 124°N., Long. 86}°E.

TaBLE 2.
8. Time of Wind Weather
No. Position. Height | observa- - and
tion. Direo- cloud.
tion. |{Foree
1| Lat. 144°N. 2,000ft. : 07 GMT | E 9 | Overcast
Long. 873°E. :
2 | Lat. 14°N. 2,300 ft. | 08 GMT | NE 10| Do
Long. 86§°E.
3 | Lat. 14°N. 200 ft. 08 GMT | NE 10 Do,
Long. 85°E.
|

Aircraft reports received on the morning of lst January
1945 indicated that the cyclonic storm had weakened icto a
depression, was centred near Lat. 134°N., Long. 87°E. and
was now moving northeast. No observations were received
from the sea area on the first evening but upper winds along
the Circars-Coromandel coast indicated a further weakening
of the depression and its moving away northeastward.

From aircraft reports received on the 2nd morning, the
centre was located within two degrees of Lat. 15°N., Long.
80°E. No observations were received from the affected area
on the 2nd evening and 3rd morning. On the 3rd ev.ning,
aircraft from off the Arakan const reported ligktto moderate
SW to WSW winds and clear skies. The depression had either
filled up or moved away northeastwards as a low pressure
wave across the Arakan coast.

2. Shallow Bay depression of 6th January 1945.—
Inassociation with an active wostern disturbance,a trough of
low was induced over the Contral Provinces and the north
Deccan on the 5th morning, By the 5th evening the trough
had moved ocastwards to the Orissa-Bengal coast where
prossurcs were falling rather rapidly, and on the 6th morning it
el emerged into northwest ang:lo of the Bay where a shallow
depression forn ed with certre nenr Lat. 20°N., Long;. 80°K,
Renal eadureported NEwind of foree 3. Chiandbali N of fores 4,
C ittaceny SSW farez 2 ard Noakhali 851 fores 20 Uppoer
wiraeat 1OCO ft.woere NNE fore: Hat Cile itty, BAE foree Hat
Narnyangarj and 8 foree bat Ol istagong.  Prossuro departuraa
over the Load of the Bay were of the order of 10 mbs. bu th re
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had been a general fall of pressure in northeast India. The
shallow depression filled up on the 6th evening but a front was
still noticeable in the upper air, Calcutta reporting NT forco 4
and Chittagong § force 4 at 1,000 ft. By the next moruing
Chittagong winds ot 1,000 f£. became northerlv force 6, indicat-
ing that the upper front had also passed away castwards across
the Chittagong coast.

__In association with this shallow depression, thcre was
fairly widespread rain in northeast India on the 6th and 7th.

3. Bay depression of 30th April to 2nd May 1945.—On the
morning of the 28th an aircraft report from about 200 miles
southwest of Port Blair gave NW wind of force 5 at a height of
800 ft. and another aircraft from about 70 miles north of Table
Ysland reported easterly wind of force 4 at a height of 100 ft.
Blight to moderate seas and overcast skies Were reported by
both the aircraft, as also by several others from the southeast
Bay. There were thus indications that conditions were un-
settled in the southeast Bay off the Andamans.

On the 28th evening several aireraft reports from pear
about the Andamans and from further west and southwest
reported rain showers with overcast skies and moderate
seas. While on the 29th morning, an aircraft fying at
1,600 ft. along the longitude 90°E. reported northerly wind of
force 6 to 7 in all latitudes between 10°N. and 13°N. with
overcast skies and rain. By the 30th morning, a depression
had formed with its centre near Lat. 11°N. and Long. 92°E,,
several aircraft from the southeast Bay reporting rainshowers
and very rough seas.

Aircraft reports received from the southeast Bay on the
1st morning showed that the depression had moved northwest
and was centred near Lat. 14§°N., Long. 89°E. Two other
aircraft reports, one from off the Arakan coast and the other
from off the Tenasserin coast, however, gave indications that
‘the depression wWas now recurving and moving northeast. The
former gave SE force 4 at 11,000 ft. and the latter gave SW
force 6 at 10,000 ft.; both reparted rainshowers. No obser-
vations from near the disturled area were reccived on the 1st
evening. On the 2nd n orning, aireraft reports indicated shat
the depression had roved northeast and was centred within 2
degrees of Lat. 174°N., Long. 91°E. The depression wus
centred near Lat. 19°N., Long 93°E.  on 9nd evening, when
b1 aircraft near Lat. 193°N., Long. 91°E. reported overeast
gkies with northerly wind of force 7 2t 2,000 ft. On the 3rd
morning the depres ion, which had. by now, become shallow
‘Was crossing the arakan coast.

" 4. Land depression of 26th Junec to Ist July 1945.— The
seasonal trough of low pressure over the Gangetic valley be-
ceme accentuated on thie 24th June, and by the 26th morning a
shallow depression appeared over the northeast Central Pro-
¥inces and the adjoining parte of Chota Nagpur. During the
pext 24 hours 1t moved slowly westwards as it intensified and
was centred about 60 miles eastnortheast of Pendra at 9 hrs, of
the 27th. Intensifying further as it moved Wwestnorthwest-
wards, it lay as a deep depression with its centre near Jubbul-
pore on the morning of the 28th and near Brijnagar on the next
worning.  Thereafter it weakened, but continved to move
weetnortkwest ; it was centred between Kankroli and Jodhpur
on the 30th morning and merged into the seasonal trough
of low pressure in the course of the next 24 honrs. In association
with the formetion and movement of this depression the mon-
scon strengthened over the region from the northeast Central

Provinces to Rajputna and #long ths west coast  Widespread
and locally heavy rain fell in the central parts of the country,
Rajputana; Gujarat and along the west coast of the Peninsula.
Some of the noteworthy amounts are :

June 28th.—Rajgarh (C.I.) 9-6”, Sheopur (C.I.) 7-3".

June 29th.—Garath (C.I.) 12:7”, Bbhanpura (C.I.) and
Pirawa (C.1.) 10-5" each, Gana (C.1.) 10-0", Malhan-
garh (C.1.} 8-6°, Abu Road &-3°, Machalpur (Indore}
7-9", Dharmapur and Brijnagar 6-5” each.

June 30th.——Suinel (C.1.) 9-8", Talen {(.1.) 7-3°.
July 1st.---Baripadri (C.1.) 7-0".

July 2nd.—Salumbar (Rajputana) 7- 3", Junagad (Gujarat)
5-0".

5. Cyclonic storm of 30th June to 6th July 1945.—In
association with the westward movement of a low pressure
wave from north Burma, weather became markedly unsettled
in the north Bay of Bengal on the morning of the 30th June.
SBaugor Island recorded 8” of rain at G900 hrs. of that day.
Sandheads reported northwesterly wind of force 6, Barisal
easterly wind of force 2 and Chittagong southsoutheasterly
wind of force 2. Pressures had begun falling over stations
around the head of the Bay of Bengal. Upper winds, however,
did not show a circulation but a front was noticed passing a
2,000 ft. from S8andheads northnorthwestwards. On the mor-~
ning of Ist July, Balasore reported 5 of rain and Chandbali4”
and vressrres were still falling round the head of the Bay ;
but there was as yet no evidence of a cyclonic circulation.
The upper front was, however, still noticeable and a de pression
formed soon afterwards, concentrating rapidly into & cyclonic

-storm by 18 hrs., with centre about 50 miles to the east of

Sandheads. Saugor Island reported northeasterly wind of
force 8 and Sandheads northnorthwesterly wind of force 7.
Sandheads recorded a pressure of 989-8 mbs. which was 76
mbs. below normal. Cuttack and Puri had each4” of rain
between 08 and 18 hrs. of the day. Moving in a northwesterly
direction, the cyclonic storm weakened into a deep depression
and was centred at 09 Lra. L.8.T. on the 2nd about 30 miles west
of S8augor Island. Sandheadswind had backed since previous
evening and was now westsouthwesterly force 7 and Baugor
Island wind was southsoutheasterly, force 5.  Saugor Island
pressure was 9847 i.e. 15-6 mbs. below normal.  The deep
depression crossed coast between Saugor Island and Balasore
atabout 1200 hrs. [.8.T. of thesame day and lay with centre
about 50 miles east of Chaibasa by 1800 hrs. I.8.T. Continuing

! to move westnorthwest asit weakened, it was centred about

100 niiles southwest of Ranchi on the 3rd 0900 hrs. and near
Umaria on the 4th 0900 hrs. With a marked strengthening of
the Arabian Sea branch of the monsoon on the 4th, the depres-
sion, which was by now shallow, curved to the right and lay at
0900 hrs. I.8.T. of the 5th with centre midway between Jubbul-
pore and Nowgong. By the 6th morning it weakened further
into a low pressure area and was centred over the southwest
United Provinces. Moving in a northerly direction thereafter
the low pressure area filled up over the hills of the east Punjab
by the 7th morning.

In association with the storm, there was a general streng-
thening of the inonsoon and rainfall was fairly well- distributed
over the country outside Sind and Baluchistan, between the
2nd and 6th. Heavy falls occurred along and near the track
of the depression, particularly to the southwest of it.



6. Shallow Bay depression of 8th to 10th July 1945 .—A
strengtlLoning of the monsoon over the central Bay was notice-
sble on the Gtl. morning. Reconnaissance flights from the
exca roported strong WSW/SW winds of 85-45 m.p.h. at a
keight of about 1,000 ft. and occasional heavy rain.  In asso-
ciation with thisstrengthening of the mongoon in the central
Bey, conditions became unsettled in the north Bay. The upper
winds over Calcutta between 3,000 and 7,000 ft., which were
gouthwesterly on the 5th morning, backed to easterly by the
6th morning. Concentrated fall of pressure was noticeable on
the north Madras coast on the morning of the 6th and around
the head of the Bay by the evening of that day. By the 7th
morning, & shallow depression had formed at the head Bay
centred at 09 hrs. I.8.T. near Lat. 20°N., Long. 89°E. Sand-
keads and Dalasore reported NE wind of force 2 and other
stations near the coast between Balasore and Barisal reported
easterly wind, while several aircraft between latitudes 15° and
18°N. and longitudes 87° and 90°E. reported SW to W winds
of force 6 to 8 at a height of about 1,000 ft. Moving northwest-
wards, the depression was centred a few miles to the north of
Bandheacs ut 9 hrs. on the 8th. It crossed coast just south of
Balasore by 1500 hrs. of that day. At 1800 hrs. that evening
itlay as ~ shallow ‘low’ over northeast Orissa and the adjoining
parts of routhwest Bengal. The ‘low’ moved westnorthwest
and was centred near Champa on the 9th and near Jubbulpore
on the 10th morning. It became unimportant thereafter.
Associated with this depression, there was a strengthening
of the Arabian Sea branch of the monsoon and widespread rain
with Jocally heavy falls occurred in Malabar, Mysore, the
Konkan, Gujarat, the Bombay Deccan and the central parts of
the country between the 6th and 10th. It did not, however,
stimulute the activity of the Bay current to any appreciable
extent.
7. Bay depression of 20th to 24th July 1945.-A strengthening
of the mongoon wag noticed over the central Bay on the 18th.
Aircraft reports from that area gave westerly winds of 25-45
m.p.b. at 500-1,600 fi. with heavy rain and rough seas. An
appreciable fall f pressure (2-4 mbs.) along the Ganjam coast
and tle backing of the surfoce Winds to a southeasterly direc-
tion aleng the Orissa-Bengal coast on the same morning sugges-
ted the dovelopn.ent of unsettled conditions in the west Central
Bay cf! the Orissa-Circars ccast. On the 19th morning pres-
- gures Were rising round the head Bay but were still falling
“aleng tke Ganjam coust. The mecntcen trough had been
putkec dewnand was extencing well into the west Central Bay.
On tke 20t} evering, s feeble circuist:cn was obgerved at the
surfece with its central region near Lat. 18°N.and Long 89°E.
fandheads reportea ESE force 2, Chandlali NE force 2 and
Puri N force 2. Upper winds incicar.d the existence of a
trough «xtending into the vwe t ¢ ntral Bay of Bengal
with ity axis along theiine [cinipg Puri and Agra. The
trcugl. of low preseure cercentinted into a depression by the
21et mworning, centred at 9 hrs. 1. 5.T. near Lat. 18°N. Long.
88°E. PFandlcads reported E wind, fcrce 4 and an aircraft
from rear Lat. 16°N. and Long. 86°E. reported NNW wind
force 7 at 500 ft. The aircraft also reported heavy
continucus rain. Moving in a northerly direction and weaken-
ing at the san ¢ time, the depresticn was centred about 50 miles
to tle ecutlesst of Palesore at 9bre, of the 22nd and croesed
tle ccact juet nertk cf Balacore during the efternoon. By the
22rd p ainirg it lad weakened into a ckallew low pressure
arca over tle nortloeet Central Frovinces and east Central

* India. 1t filled up in tke cource of next 9 Lrs. but tke associa-
ted upper air circulation persisted and moved away westnorth-
westwards in the course of the next 24 hours,

R

Associated with this depression, widespread and locally
moderate to heavy rain fell in Orissa on the 21st and 22nd.
It strengthened the Arabian sea branch of the monsoon and
widespread and locally heavy rain fcll in Malabar and the .
Korkan between the 20th and 23rd. Tt alsv was responsible
for an cxtension and increase in rainfall over Sind, Baluchistan
and the North-West Frontier Province on the 24th.

8. Bay depression of 30th August to 2nd September, 1945.—
An advance of frech monsoon into the west Central Bay across
the south of the Peninsula was observed on the 29th morning,
Widespread thundershowers were reported from southeast
Madras. By the afternoon of that day weather was becoming
unsettled over the west Central Bay. The upper winds upto
15,000 ft. over Vizagapatem had changed from west to north-
west, while those over the east Deccan showed an increased
northerly component. Heavy rain, rough seas and westerly
winds of gale force at 600 ft. were reported by an aircraft
flying due west from Long. 85°E. to Madras. On the 30th
morning a feeble circulation had apparently developed over the
west Central Bay. An aircraft from Lat. 144°N., Long.
863E. reported westerly surface wind of foree 3, while three
aircraft between Lat.15°N. and 16°N.,Long. 904°E. and 923E.
reported southerly winds of force 3 to 5. Therewas a negative
pressure departure of over 2 mby, along the Circars and the
north Coromandel coasts. The following aircraft reporta
received on the afternoon of that day indicated that a depres-
sion had formed with its centre near Lat. 16°N., Long 85°K.

TABLE 3.
' l | ! .
' Wind | Weather
S. Position. ! Height ' _ o and
No. . ]. | l)i'roc Force E cloud
' tion | |
T T T
1! Lat. 13§°N., Long. | 400ft. |WNW: 5 | Rain,
| 8. | Co T
| ! {
2 i Lat. 14°N., Long. i 400 ft. ‘!\VSW ; 5 f Heavy continu-
1 844°E. i ! { ous rain.
, . i |
3 i Lat. 144°N. Long. | 400 ft. SswW 6 | Rain showe:s.

86°F.

"

Moving slowly westwards, without appreciable intensifica-
tion, the depression was centred near Lat, 16°N., Long. 834°E,
on the morning of the 1st September, when Cocanada reported
northeasterly surface wind of force 3, an aircraft from Lat.
13°N.,Long. 82°E. reported westerly wind of force 5 at 1,000 ft.
and another aircraft from Lat. 14°N., Long 843°E. reported
southerly wind of force 6 at 1,000 ft. Thereafter the depression
weakened and was centred close to the coast between Masuli-
patam and Cocanada at 18 hrs. of that day, when Masulipatam
reported & pressure departure of —4-8 mba. It crossed the
coast during the same night. The next morning it lay as
a shallow ‘low’ over north Hyderabad and became unimpor-
tant by the evening.

|

Associated with the formation and movement of this
depression, the monsoon was active over the Peninsula where
fairly widecpread rain occured on the 31st and 1st with locally
heavy falls in Hyderabad on the 1st.

9. Bay of Bengal depression of 6th tc 14th September 1845.~
On the 5th Septemher morning a slight fall of pressure was
noticed along the Orissa-Circars coast, but by the evening
pressures along the Orissa-Circars coast fell further and were
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sbout 2 mbs. below normal. By the 6th morning a depression
formed with central region near Lat. 18°N., Long. 90°E.
Pressure on the coast was by now of about 3 mbs. below normal
the deficiency estimated for the centre of the depression being
about 4-5 mbs. Anaircraft from near Table Island reported SW
wind of fcrce 6 and heavy continuous rain. By 9 hrs.of the next
day the depression had deepened slightly and was centred
near Lat. 193°N., Long. 884°E. Pressures on the Orissa coast
had fallen by another 2-3 mbs. and the estimated defect of pres-
Bure ot the centre was 6mbs. Moving in a northwesterly direc-
tion the dopression crossed the coast just north of Chandbali
at about 0300 hrs. of the 8th, and lay with centre about 60
miles north of Cuttack at 9 hrs. of that day. Thereafter it
weakened, and moving westnorthwest at first and northwest
later, it was centred ot 9 hrs. of the 9th about 50 miles north
of Pendra and was near Nowgong next morning. On the 11th
morning it was centred near Gwalior, and on the 12th, about
80 miles north of Jaipur. The depression then took a more
portherly course and, moving slowly, was centred about 40
miles to the east of Suratgarh on the morning of the 13th and
a few miles to the northeast of Sriganganagar on the 14th.
It broke up against the hills of the east Punjab in the course of
the next 24 hours.

In association with the formation and movement of this
depression widespread and locally heavy rain fell over the
region from Bengal and Orissa to northeast Rajputana and the
east and north Punjab. The table below gives the averages for
some districts together with noteworthy heavy falls :

TaBLE 4.

Distriet Avorages

on
Province and ——— —| Particularly
District 8th 9th .10th 11th 12th|13th;14th heavy falls
ORISSA
Bambalpur 8(8.h ! I‘Iawaparo
CENTRAL PRC- :
VINCES
Mandls Oth, Shahpura
5.27
CENTRAL INDIA i
Qird (Gwalion) I 3.6 10th, Gird (Gwa-
P lior) 7.6*
| |
Morenn (Bhoped [ . |3.2 .y 10th, Amta 5.8
Apeney). : i ! |
IR
' , 1
Nawpgong (Bupdel- 100 o1 e } 10th, Nowgong
Khand). , | : : ' 5.2

-— - e .-

TABLE 4—conid.
District Averages
on
Provinooand | .. | Particularly
District heavy falls
weine stb oth [1oth|11tb|12emlizenliam| 2OV
WEST UNITED
PROVINCES
Agra - 4.8 11th, Agra 5.4,
Fatehabad 7.17
Bap 7.3%, Iti-
madpur 6.8°
Mainpuri . {3.5 11th, Mustafabad
6.7”, 8hikhoh.
abad 6.8 Kar-
hal 7.0,
EAST RAJPUTANA
Tarawati - 4.4 12th, Khetri 6.8°
Pairath 7.6,
Gangapur 12th, Gangapir
7.5
Alwar . 3.6 12th, Alwar 6.83*
EAST PUNJAB
Hissar . 3.8 13th, Budhlads
11.5"
Gurgaon . 12.8 12th, Hattin 6.0”
Karnal . 12.5 13.1
Ambala . 13.2 13th, Dadupur
C 5.9"
Jind . 18.1 8.7 12th, Jind C5.0”,
13th, Dhaneta C
5.5% Jind 7.3°.
Patiala . 4.2 3.1 { 13th, Barthala
6.3%, 14th, Ko-
tra C5.9°.
Jullunder 2.4 4.8 ] 14th, Nawane
shahr 7.1¢
Ludhiana . (4.7 6.8 | 13th, Samrals
6.0", Ludhiana
5.56%, 14th Sam.
rala 6 0°, Lu-
dhiana 7.6,
Ferozepore - . 12.3 14th, Moga 6.3°.
Amritsar ce oo oo ] 14th, Buchar
| ! 6.5

10. Bay of Bengal Deep Depression of 18th to 25th Septem.
ber 1945.—On the morning of the 16th September a cyclonia
circnlation was noticed in the upper air above 3,000 ft. over the
north Bey. Pressures along the Orissa-Bengal coast were 1-2
mbs. below normal ; but by the next morning, pressures had
fallen further along the Orissa-Bengal coast and were about 3
mbs. below normal. By the 18th morning a depression formed
with central region near Lat. 18°N,| Long 89°E. Pressure
departures along the ceant wer- 4-5 rha. below noerel and the
e timated defeet rear the enntre was of the order of 6-8 mbs.
The deprescion irtensi€ed elig] tly ae it maoved westwards and
war eentred about. 200 milee to tl.e east of Ciilingapaitam on the
19th moruing. Continuing to move westwards, it hecrine



deep by the evening of the 19th when the defect of pressur: at
the centre, estimated from coastal observations, was of the
order of 10-12 mbs. The deep depression crossed the coast
between Copalpur and Calingapatam in the early hours of the
20th and was centred at 9 hrs. of that day about 90 miles to
the west of Gopalpur. It now moved westnerthwest and was
gentred al:out 5 miles to the east of Nagpur at 9his. of the 21st
and near Khandwa on the next morning where pressure was
about 12 mbs. below the normal. On the next morning the
depression was centred close to Baroda. It had already caused
widespread and locally heavy rain in west Central India and
the Khandesh and had, by now, commenced giving heavy rain
in Gujarat. The depression now recurved and moved northeast
end was centred near Udaipur on the morning of the 24th.
Exceptionally heavy rain fell in Gujarat, Surat recording 23"
and Baroda 18" in the 48 hours ending at 9 hrs. on the 24th.
Thereafter the depression showed signs of weakening, but
continued to move northeast and was centred near Sikar on
she 25th morning ; it broke up in the Punjab-Kumaon hills in
the course of the next 24 hours.

The depression stimulated the activity of both the branches
of the monsoon and there was widespread rain with locally
beavy falls practically ¢l over the country outside Sind, Balu-
chistan and the southwest Punjab. Rainfall was particularly
beavy in Kandesh, west Central India and Gujarat between the
22nd and 25th and in the East Punjab on the 26th. The
river Tapti was in spate and the huts in the low lying areas of
the Surat district were reported to have been washed away,
rendering thousands of people homeless. Heavy floods in
Gujarat were further reported to have caused extensive
damage to property and standing crops and serious dislocation
of communication and transport systers. Ahmedabad, Surat
wnd Baroda were reported to have been cut off for about 48
bours. The heavy rainin the East Punjab was also reported to
have caused serious damage, including loss of property and
cattle, particularly in the Ambala-Saharanpur area.

District averages of rainfall for Gujarat and the East
Punjab in association with this depression are given in the
#able below :

TasLe 5.

District Averages !

Province and on

Distriot

Parti 1 f
23rd | 24th | 25th | 26th icularly beavy falls

]
| |
|

GUJARAT
Punebhmahals

211109 5.

23rd, Godhra

, 7.7,
i Kalol 10.1°,

|

|

{

Holol
19.17, Dohad 10.5°,
Jhalod 7.3°.

24th, Godhra
‘ Jhalod 11.5°.

' 23rd, Surat 15.37%,
i Olpad 12.57, Mandri
I 15.6”, Bardoli 14.5°,
. Valod 9.3%, Jalpar
9.5”, Chikhli 7.5°,
Bulsar 9.1, Wagkai
. 10.1° Ahwa 7.2,
24th, Burat 8.2, Olpad
o1p.2.

|
|
“ 5.1,

Burat

K'l-9-i)-Cob‘

€8

Tazre B5—contd.

et b ————

District Averages

Province and on

District

Particularly heavy falls

] i
24th | 25th | 26th

I}

23rd

GUJARAT--contd.

Ahmedabad 2.1 3.5 23rd, Gogha 7.5°.

24th, Dhandhuka 7.7°,
Dheolera 8.2°.

Kaira 6.4 3.9 24th, Kaira 7.2°, Meh-
madabad 6.67, Nadiad
8.9”, Dakor 5.6, An-

! and 10.3”, Borsad

! 15.3”, Tranza Nag-

rama  ‘Tanks 6.4°%,

{ Pinglaj 5.6°, Wan.
ghroli 6.2,

25th, Nadiad ©6.3°,
Kapadranj 5.5°, Bor-
sad 5.6%, Savli 7.8°.

Broach 8.2 ]10.1 23rd, Broach 6.4", An-
kleshwar 7.3, Hansot
6.0%, llav, 6.17, Vagra
6.2*, Amod, 7.6,
Jambusar 6.17.

24th, Broach 10.07,
Ankleshwar 9.2", Han-
sot 8.97, llav 17.7°,
Vagrs 11.2°, Dehej
€.17, Amod 14.0%, Ja-

‘ mbusar 13.67

EAST PUNJAB

Higsar 3.1 25th, Hansi 6.1°.

| 26th, Sirsa 5.87, Fateh-
i
l

3.4

abad 5.9%, Bundhlads
5.0%, Tohana 5.1°.

Karnal 2.5

Ambale 5.4

25th, Rupar 8.0".
26th, Ambala 8.2%,
Kharar 6.9%, Rupae

i 9.6

Jind Btate
Patiala

3.6 | 26th, Dhaneta C 7.0%

4.0 | 26th, Kotra C 7.3,

Raniki C 7.0, Bas-
thala C 10.9".
Kangra
Hoshiarpur
Jullundur

2.2
2.8
4.3

2.0

26th, Nakodar 5,%°,
Phillar 5.0, Nawan-
shahr7.67.

2.2 5.6

Ludhiana 3.9 7.4} 25th, Samrala 5.6

26th, BSamrals 10.4°,
Ludhiana 7.3°.

11. Bay of Bengal depression of 29th September to 1st
October 1845.—A strengthening of the monsoon in the south
Bay was noticed on the 26th September afternoon When a
number of aircraft from the region reported SW-WSW winds
of 30-40 m.p.h. at about 1,000 ft. During that night and the
following morning, widespread thunder-rain occurred in the
southern half of the Peninsula and along the east coast. By
the next morning a cyclonic circulation was noticeable in the
upper levels above 5,000 f%. over the centraland the north Bay,
Pressures along the Circars, Orissa and Bengal coasta were 2-3
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mbs. below normal and were still falling. On the 28th morning
the upper air circulation became more markedand the pres-
sures were 3-4 mbs. below normal along the Circars, Orissa and
Bengal coasts. By the 29th morning a depression formed with
centre within a degree of Lat. 18°N., Long. 89°E. Wide-
spread rain had fallen along and nearthe east coast of the
Peninsula and in northeast India, with locally heavy falls on
the Orissa coast. Pressure was by now rising on the Circars
and East Bengal coasts but was still falling on the Orissa coast,
where it Wwas now more than 4 mbs. below normal. Moving
rapidly westnorthwest and weakening, the depression was
crossing the coast just south of Puri by 9 hrs. of the 30th,
The rainfall had by now decreased on the Circars and Corom-
andel coasts but increased innortheast India and was extend-
ing into the United Provinces. Onthe 30th evening, the de-
pression, which had beer now weakened was centred about 40
miles to the southwest of Angul. The rainfall had practically
ceased over the Peninsula and was also decreasing in northeast
India but wasextending further into the United Provinces.
The shallow depression now moved northnorthwest and was
centred about 8) miles northeast of Pendra on the morning
of 1st October. Widespread rain with locally heavy falls
occurred inthe United Provinces, Bareilly recording 4" and
Bahraich 3’. Weakening further, the low pressure area moved
north and broke up in the Himalayas in the course of the
next 24 hours; but before doing so, it gave further heavy rain
in the sub-montane districts of the United Provinces, Bahraich
recording another 7’’, making a total of 10” in 48 hours ending
at 9 hrs. on the 2nd October.

The disérict averages of rainfallin the United Provinces
in association with the depression, together with some note-
worthy falls, are given in the table below : —

Bara Banli

TaBLE 6.
|| District
Province nnd Averfgf;s o Particulary heavy falls.
District
1st 2nd
UNITED

PROVINCES
Dehbra Dun 2.5
Bareilly .- 1.9

hajal .| B.6 Ist, Shajahanpur 9.2, Pawayan
Shajahanpur o panajahanpur B
Pilibhit .- 2.2 2.6
Farrukhabad 2.0
Jaunpur 3.6 .- 1st, Karakat 6.9".
Gorakhpur 2.6 1at, Pharenas 6.7°
Baati 4.5 1st, Basti 6.9"
8itapur 2.8
Hardoi 2.0
Khori 3.1
Fyzabad 3.1
Gonda .. 3.1

: iet 2.6 7.1 2nd, Bahraich 7.7%, Kaisarganj §.1°,
Hatinich ; } Nunapurs 5.47

' 33 { 1st, Sanchighat 7.17.

12. Severe Cyclonio Storm of 15th to 23¢d October 1845.—
On the 9th October morning aircraft from the region around
the straits of Malacea reported overcast skies and heavy con-
tinuous rain and indicated a feeble cyclonic circulztion at upper
levels. The low pressure wave associated with the trough moved
slowly westnorthwest in the course of the next 5 days and on the
14th morning, markedly unsettled conditions were observed in
the southeast Bay of Bengal off the Nicobars. A number of
aircraft from the region reported overcast skies with rain and
one continuous heavy rain. The markedly unsettled condi-
tions concentrated rapidly in the course of the next 24 hours
and a cyclonic storm was located on the 15th morning with
centre near Lat. 8° N., Long. 91°E. A ship about 200 miles
to the southwest of the centre reported westerly wind of force
9. Earlier at about 3 a.m. the steamer Takliwa was reported
to have grounded near Car Nicobar. Under the influence of the
storm there was a temporary revival of the southwest monsoon
in Ceylon and the Coromandel coast ; a fall of 5 inches of rain
was recorded at Colombo and rain had also commenced at all
stations along the Coromandel coast. The storm moved north-
west and was centreed near Lat. 10°N., Long. 88°E on the 16th
morning, and heavy clouding had extended to the north
Madrasand Orissa coasts by that time. Intensifying in its
severity the cyclonic stormwas centred withina degree of
Lat. 14°N., Long. 84°E., on the morning of the 17th. Strong
winds, rough seas and continuous rain had commenced
along the Circars coast also, Calingapatam recording 4” of
rain on the 17th morning, while the pressure at Cocanads
was as much as 5 mbs. below th» normal value. By the
17th evening the storm centre moved to Lat. 15°N., Long.
83°E. Heavy continuous rain was falling all along the Circara
coast, while strong winds and rough seas continued un-
abated all along the (ircar; and Orissa coast:. At some
coastal stations seas were reported as high, and at 1700
hrs. of the 17th pressures at Cocanada and Masulipatam were
9-7 and 9-4 mbs. below normal respectively. As the storm
approached, gales, heavy rain and very rough seas raged in full
fury along the Circars coast, and a little before 0800 hrs. of the
18th, the storm crossed the coast through the Godavary estuary,
Cocanada reported southeasterly wind of force 9 and Masuli-
patam westerly wind of force 9 (both estimated). The baro-
meter at Masulipatam stood 177 mbs. below normal at 09 hrs.
of the 18th, while earlier at 03 hrs. it was 20- 6 mbs. below nor-
mal. Heavy rain had fallen along the Circars coast, 5 inches
being recordelat each of the stations, Masulipatam, Cocanada
and Vizagapatam and a heavy tidal wave sweptacross the co-
astal belt during the morning hours of the 18th. By 17 hrs.
of the same day, the storm, which was now inland, weakened
and the winds subsided, and on the 19th morning it was lying
as a depression with centre close to Khammameth. The rate
of movement slowed down thereafter and the depression
recurved to the northeast, its centre being about 100 miles eass
of Nizamabad on the 20th morning and abut 100 miles north-
east of Raipur on the 21st. By the 22nd morning the de-
pression had become weakand lay asa shallow low pressure
area extending from the east Central Provinces to southwest
Bengal, becoming uunimrportant by the next day.

According to Newsyaper reports the tidal wave which
accomrpanied the storm varied 1n heiglt from 5to 15 ft. and
imundated the coastal tracts of Gudavari, Krishna and
Vizegepatoam dictricts, cestroying standing crops and hovees.
The gies wlich blew continuously for mire than 12 Lcurs
were reported te Lave wrought Lavocon the coastal strip frem



Masulipatam to Puri. Roofs of houses were blown away,

telegraph and telephone lines were broken and transport was
completely paralysed. The loss to property and crops in the
Circars districts was estimated at several lakhs of rupees, while
human sufferings in the areas stricken by the tidal wave was
considerable.

During the weakening stage, the storm gave widespread
rain With locally very heavy falls in northest India. The
passage of the storm through Hyderabad and the east Central
Provinces wasalso marked by widespread rainfall in these
parts. Some noteworthy amounts of rainfall in association
with the storm are given below : —

TaBLE 7.
District Averages on
Province and " 2€° Particularly hoavy falls.
District 18th |19th 120th| 21st 22nd:23rd
|— — | -— ———
MADRAS ] )
Vizagapatam .. 3.7 (2.0 |2.0 L 17th, Gajapatina-
! gram 5.9, Sompeta
: 5.17.
’ 18th, Palamkonda 5.7”,
Narasannapeta 6.07,
Pundi 5.8".
! 19th, Narasapatnam
6.17, Pulaperti 5 9%,
Chodayam 8.0”, Tula-
hada 6.3".
YVizagapatam
Agency . 4.4
Fast Godavari 2.7 18th, Cocarada 5.0°.
(plains) .
Kistna 19th, Bezwada 5.8,
Avanigadda 7.17, Ma-
sulipatam 7.0”.
Guntur . |14.0 19th, Rentichintala 6.0
Repalle 8.1”, Gurzala
6.77, Addanki 5.6€7,
Macherla 7.5%.
HYDERABAD
Gulbarga . 12.0
Hyderabad . 2.6
Mahabubnagar - 13.0
Nalagonda e 130
Adilabad ey e by oo oo | L. | 20th, Asifabad 5.5,
ORISSA |
Cuttack .. 12.21 .. .. 1 .. .. | .. | 18th, Dharmasala 5.2”,
" Rajkanika 6.3".
19th, Rajanilgiri 5.1%.
20th, Rajanilgiri 9.7°.
1 . (3.0 (6.0 (3.5 18th, Soro 8.97.
Balagors 19th, Soro 15.8%, Chand-
bali 6.17, Balasore 5.8
Baliapal 10.1”, Eram
(Vasudevapur) 5.3%
20th, Balasore 6.5°,
Bhograi 9.1°, Bari.
pada 8.5, Soro 9.9”.
Puri .. [2.7 ]2.8 19th, Pipli 5.4".
QGanjam L2 ooy .o .o .o .. 1 19th, Mohana 5.7°.
SOUTHWEST | !
BENGAL ! )
Midnapore 20 .. .. .. 23 .. (9% Contai 8.1, Ka-
shiary 6.0".
20th Contai 6.0
22nd Bhagwanpur 11.7°,
. 13.1 2.5 | 20th. Saugor Island 5.3,
24 Pargaons 21st, Saugor Island 6.77.
23rd, Saungor Island 5.1,
CENTRAL PRO-
VINCES AND
RAR
l)m“BE 2.0 21gt, Drug 5.2°.

G1

13. Shallow depression of 6th to 15th November 1945.—A
strengthening of the northeast monsoon was observed on the
3rd November morning, and fairly widespread rain had oceur-
red in southeast Madrasand in Ceylon. Conditions became un-
settled in the south Bay of Bengal on the 4th and a depression
formed in the course of the next two days with centre near Lat.
7°N.,Long. 86°E. on the 6th morning. Movingina northwest-
erly direction, it was centred at 08 hrs, of the 7th near Lat.
83°N., Long. 85°E. Rainfall insoutheast Madras and Ceylon
had decreased on the 6th and 6th hut increased again,and the
depression moved westnorthwest being centred near Lat.
9°N., Long. 84°E. on the 8th inorning. It weakened during
the next 24 hours, and on the 9th morning was centred about
100 miles east of Trincoralee. Weakening further it
moved westwards as a low pressure wave across north Coylon
and the extreme south Peninsuls and emerged into the
southeast ‘\rabian Sea where u shallow depression formed by
08 hrs. of the 11th with its central region ncar Lat. 6}°N.,
Long. 751°E. Moving in a westnortlowesterly direction it
was centred about 100 miles west of Minicoy at 08 hrs. on the
12th. Its centre could not be located for the noxt two days
dueto want of observations from the area, but a few ships’
reports from the southwest Arabian Sea received on the 15th
showed that the shallow depression still persisted ; it had
moved slowly westnorthwest and was centred at 8irs. of the
day within 2 degrees of Lat. 10°N_, Long. 65°E. By the even-
ing of the 15h, however, the shallow depression hecame
unimportant.

During the formation and subsequent movement of this
depression from the south Bay of Bengal into the southeast
Arabian Sea, fairly widespread rain fell in the Peninsula south
of Lat. 12°N. Noteworthy heavy falls reported from southeast
Madras are :—9th, Kadayanallur 7-17; 10th, Kattumannarkoil
8:6”; Chatrapatti 5-9”; Sivakasi 5-2” ; 11th, Chatrapatti 8- 17,
12¢h, Srivilliputtur 7-7”.  According to press reports in-
cessant rains in Coimbatore and the adjoining districts caused
considerable damage to the standing crops and heavy
landslides and breaches on the Nilgiri Mountain Railway.

14. Bay depression of 28th November 1045.—Ships’ reports
received from the southeast Bay and the Andaman Sea in the
afternoon of the 27th November indicated the existence of a
trough of low pressure inthe south Andaman Sea, and by the
next morning a depression had formed centred near Lat. 5°N.,
Long. 89°E. The ship 88 Petard, which was about 60 miles to
the southeast of the centre reported SW wind of force 9. The
defression apparently weakened thereafter and moving weste
wards, was centred near Lat.5°N., Long88°E.at 17 hrs. of the
day. By the next morning the depression became unimpor-
tant but the monsoon continued strong in the south Bay and
local thundershowers occurred in the southern parts of
Ceylon on the 28th and in Malabar on the 29th.

15. Bay depression of 4th to 8th December 1945.- - Weather
became unsettled over the south Bay on the morning of the
3rd December. Aircraft and ships’ reports from the area
showed that a feeble circulation had developad with central
region near Lat. 6°N., Long. 88°E. By the next morning a
depression formed, centred at 08 hrs. L8 T. n ar Lat. 8°N.,
Long. 853°E. Moving westnorthwestwards, it was contred at
08 hrs. of the 5th n-ar Lot. 9°N., Long. 831°E, almast all
sti.tions in Cayvlon and elong the sonth Goromandel coast have
ing recorde indernte to heavy rain with 57 at Jaffns. The
deproscion then moved westwards and was centrod about 109
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miles to the northeast of Trincomalee on the 6th morning ;
thereafter it weakened and became unimportant by that even-
ing. The northeast monsoon, however, remained active in the
southwest Bay for the next two days and continued to cause
widespread rain in Ceylon and the extreme south of the Penin-
sula 11ll the 8th.

18. Severecyclonic storm of 11th to 15th December1 45.—
8hips’ reports from the south Bay on the 10th December
morning indicated strengthening of the northeast monsoon
there. By the 11th morning a feeble circulation was noticeable
with central region near Lat. 83°N.,Long. 87°E. On the
evening of the same day aircraft reports showed thata depress-
sion, probably deep had formed in the southeast Bay with its
centre near Lat. 9°N., Long. 88°E. Two aircraft, one from Lat.
104°N., Long. 86°E. and the other from Lat. 113°N., Long.
834°E., reported. northerly wind of force 8 and rainshowers.
By the 12th morning, the deep depression had movd westwards

and was centred near Lat. 94°N., Long. 86°E. The pressures
on the Coromandel coast and the east coast of Ceylon commen-
ced falling and by 17hrs., ships’reportsindicated that the
deep depression had developed into a severe cyclonic storm
centred near Lat. 10°N., Long. 85°E. 88 Samtruts which was
about 30-40 miles to the south of the centre reported very high
seas and whole gale (WSW, force 10) and a pressure of 993.2
mbs., that is about 20 mbs. below normal. Moving in a north-
northwesterly direction the storm was centred near Lat.
12°N. Long. 84°E. at 8 hrs. of the 13th. Thereafter, it
weakened as it recurved, and, moving northnortheast, was
centred near Lat. 1334°N., Long. 844°E. at 17 hrs. of that day.
By 8 hrs. of the 14th it had weakened further intoa depression
and was near Lat. 144°N,, Long. 85°E. The centre could not
be located on the next day due to lack of observations, and
on the 16th morning the depression had become unimportant
as shown by ships’ observations.
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11.—ACCOUNT OF WESTERN DISTURBANCES DURING 1945

A list of western disturbancea (50 in number), together
with a brief summary of the precipitation caused by them
month by month, is given in the table below. Details of the
individual disturbances are given in the Monthly Weather

Reports for the different months. Some of the disturbances
in the earlier part of the pear were markedly active, giving
widespread rain in many parts of northern India and very cold
weather in their wake,

TaBLES.

Nature of precipitation. Jau. Feb. Mar. | April May | June | July | August | Sept. |October| Nov. Dec. Total
Widespread 3 2 3 2 1 0 0 1 1 0 0 i3
Local or scattered 2 3 3 1 2 2 0 0 0 A 3 3 19
Little or nil 3 2 &) i 4 1 0 0 0 0 1 1 3 18
No. of disturbanoes in each 1 8 9 8 -] 3 U Y 1 3 4 5 o0

month. |

The descriptions of two noteworthy western disturbances
are given below :—

1. Western disturbances of 3rd to 7th January and 7th to
10th January.—-An active western disturbance was noticed
" moving across Iraq, Iran and the Persian Gulf on the 1st Jan-
uary, causing widespread precipitation along its track. Itlay
over Baluchistan on the 3rd and over Rajputana on the 4th.
Moving across Central India, the north Central Provinces,
the United Provinces and Bihar, it passed away eastwards
across the eastern Himalayas by the Tth. In association with
this disturbance, widespread precipitation occurred over the
country north of Lat. 22°N. between the 3rd and 7th. Under
its inflvence, an incursion of most air also took place in the
Konkan and the Bombay Deccan, where local rain fell on the
Bth and 6th. There was heavy snowfall in Kashmir and the
hills of the Punjab on the 4th and 5th. According to news-
paper reports, the snowfall in the hills of the Punjab was
the heaviest recorded for many years.

'Widespread fog was reported froni northwest India on the
5th and 6th, as another disturbance followed in guick succession
, and was over the northwest frontier by the 7th. This distur-
“"Bance passed away across the hills of the west United Provinces
by the 10th, ‘after causing local to fairly widespread precipita-
“$ion over the region from the North-West Frontier Province to
... $he west United Provinces between the 8th and 10th. It gave
w0} rise $0.8 secondary low. over the Gulf of Omran on the 7 th, and
this secondary, in the .course of its movement through the
: mortheast Arabian Sea, Gujarat and’ the Central Provinces,
oaused local showers in Sind, Gujarat'and the central parts of
.. she gountry between the 6th and 9th. The secondary became
unimportant over the Central Provitices on the 10th, but a low
Ppressure Wavo associated Wltll it moved away northeastwards

across the eastern Himalayas, giving local rain in Bihar and
Chota Nagpur on the 11th and 12th, *

In the wake of the first disturbance, a cold wave with
temperatures 10-15°F. below normal moved across the north-
west frontier and extended southeastwards to Gujarat and
west Central India by the 5th. On the 6th it spread further
over the region from the west United Provinces to the Bombay
Deccan and Hyderabad, and, by the 7th, it extended over the
rest of the country outside the south of the Peninsula, but the
temperatures in the Punjab and Kashmir had commenced
nsing due to the approach of the second western disturbance.
On the 8th, the temperatures still remained markedly below
normal over the Deccan, the Cential Provinces and northeass
India, but had commenced rising over practically the whole of
northwest India, due to the approach of the fresh western
disturbance. How ever, even the approach of the new western
disturbance could not wipe out completely the low tempera-
tures over northwest India. As a result, a more severe cold
wave followed in the wake of the second western disturbance
and spread over the region from the northwest frontier to east
Rajputana on the 9th, and extended further to west Central
India and the Bombay Deccan during the next 24 hours. By
the 11th, the cold wave also affected the west United Provinces
and the west Central Provinces. It spread over the cast
United Provinces and east Central India in the course of the
next two days. Both day and night temperatures weré 10-20°®
below normal in northwest India, the United' Provinces, the

central parts of the country and the Bombay Deccan during

the spells of these two cold waves. Frost temperatires were
recorded at many stations along the northwest fréntier, in
Kashmir and the hills of the East Punjab andin the belt of
the country running from Baluchistan to the west United
Provinces between the 11th and 13th.
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» IIL—LOCAL STORMS
Of the local storms reported in newspapers the following are noteworthy :—

Reported
8. loss of
o. Place. Date. Time. | Character of storm. | human Remarks.
life.

1 | South Sylhet Jonuary 22nd | 9p.m. | Thunderstorm About 50 dwelling houses and a school building
were blown down. o

2 | 20th Bomber Command, H.Q. March 12th Night - Severe hailstorm 8 | 150 persons were injured. 20 to 25 cargo and

’ transport planes were damaged. At one base,
wind of huricane force was reported. A number
i of buildings collapsed. .
3 | Kharagpur March 12th Hailstorm 8 | Many injured. Extensive damage was caused to
- property. A number of huts were blown down
and telegraph wires were snapped.

4 | Hatiya Coast Marob 14th Early Thunderstorm Three boats carrying passenpers and goods

morning. capsized.

8 | Beniachong Tana (8ylhet) April 3rd Thunderstorm About 300 people were rendered homeless ; 40
gersons received injuries. Roof of a school

uilding was blown away.

6 | Elashin April 10th After- Severe hailstorm Many trees and huts fell down. Roof of some

noon. jute godowns were blown away.

7 | Serajgsnj April 10th Evening | Hailstorm The hail damaged standing jute and ‘til’ plants.

8 | Between Noakhali and Sandwip | April 10th Nor’wester A boat was capsized due to high winds near the
mouth of the Meghna river.

9 Do. April 12th Do. A boat was capsized due to high winds near
Balurdona in the Meghna river. The boatmen
and passengers were lost.

10 | Sandwip Island (near Noakhali) | April 13th Morning | Heavy hailstorm Sandwip town was under water for sometime.
Villages were inundated by rain water and by low
tide. Many houses were blown off ; many trees
were uprooted and extensive damage was
caused to the standing crops. .

11 | Sandwip channel April 13th Hailatorm A fishing boat capsized.

12 | Burdwan May 4th Evening | Violent thundey- 2 | Trees were uprooted and roofs were blown oﬂ..

storm. Flectric supply and telephone communications
) were dislocated in some sections.

13 | Tangal . May 13th Night Severe hailstorm Many houses and big trees were razed to ground ¢

3| Tang jute and paddy crops were damaged.

14 | Kenigram May 13th Night Nor'wester Many trees and buildings were razed to ground.

1% | Chagalpur May 1l4th Night Thunderstorm Two persons were injured ; a number of trecs were

i uprooted ; electric supply was cut off for

about an hour, .
16 | Kalna ) May 14th Hailstorm 3 m was & shower of big sized hail for over 20
17 | Madaripur .. oo | May lath Night Severe thunder. Several buildings collapsed and & few boats wess

storm. . : capsised in the river. oo

18 | Dinajpur May I4th Night Do. Heavy damage was caused to the town.,
10 | Between Baswa and Rajgarh | May 18th Afternoon| Severe hailstorm Thirteen vehicles of a goods train were blown off
on the B.B. & C. 1. Rly. the tract and of these eleven capsized. Storm
was accompanied by heavy hailstones about the
e o . size of hen’s eggs and a considerable amount of

damage was done in the locality.
Dhanbad May 22nd Evening Nor' wester Thirteen persons were severely injured. ' Hea
e an v damage to thatched houses. i
31 | Shamshernagar (Sylhet) May 23rd Furious Nor'wester| 9 | About a dozen houses were blown away ; many
: persons received injuries.
22 | Bralimanbaria May 27th i Night Severe thunder. Many houses were razed to ground and many big
; storm. trees uprooted,
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1.—LOCAL STORMS—contd.
Re:
8. Place. Date. Time. Character of storm | loss of Remarks.
No. human
life.
23 » Hyderabad, Jacobabad, Now- | May 20th Heavy sandstorm Roofs of houses were blown away at Tandoadam,
bashah and Karachi districts. Damage was caused to mango orops and fruié
trees.
24 | Habiganj . .. | About May 30th Violent thunder-
storm Many buildings were badly damaged.

25 | Bhanugach and Laggla (Sylhet) | About May 31st Severe thunder. A number of buildings collapsed ; many persons

storm were injured,

26 | Pabna . .+ | June dth & 6th Do. Several houses collapsed ; a number of trees were
uprooted. Considerable damage was done %o

‘ property.

27 | Jamalpur and neighbourhood June 4th Nighs Severe gale . 'l‘reesd ::30 uprooted ; & number of houses were

amaged.

28 | Brahmanbaria . June th Evening | Severe thunderstorm A number of houses were damaged.

429 | Sujanagar (Bengal) .. «» | June 4th Thunderstorm Several tin and thatched houses and big trees
were blown down ; many houses were severely
damaged. )

30 | Natore June 5th Bevere thunder- A few big trees were uprooted ; many thatohed

storm. houses were razed to the ground; considerable
damage was caused to the mango crop.

31 | Between Sikar and Rashidpur | June 16th e Thunderstorm with A passenger train was derailed ; communications

Khori (Jaipur) strong winds were dislocated.

32 | Chittagong - July 30th Afternoon| Severe Tornado . Roofs of several houses were blown off; eleotrie
wires were snapped.

33 | Feni (Noakhali) July 30th Tornado Several huts were damaged ; a number of casual-
ties were reported.

Pandalam (Travancore) July 3lst 3-30 p.m.| Violent thunder- 11 | Portion of a school house ocollapsed ; about 30
storm. students were injured.
Jullundur (Punjab) .. November 7th Evening | Severe hailstorm 4 | Heavy loss of cattle and damage to crops were
reported from neighbouring villages. Some
hailstones were as big as eggs.
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PUBLICATIONS OF THE INDIA METEOROLOGICAL .

'DEPARTMENT

(Complete list, up to July 1950, sneluding those publications which are now oud of print.)

Instructions to Observers at the 2nd and 3rd olass observatories, edition 3 (1942). Re. 1-10 or 2s. 64.*
Cloud Atlas, 3rd edition (1945) Rs. 2-2 or 3s, 6d. '
Tables for the Reduction of Meteorological Observations in India. Reprint of 3rd edition (1947). Rs. 5-12.
Relative Humidity Tables (1937). As. 7 or 9d.*
Saturation Temperature Tables (1942). As. 10, )
Hygrometric Tables (1,000 mb). edition 2 (1949). As. 14 or 1s. 3d.
Hygrometric Tables (900 mb). edition 2 (1948). Price Rs. 1-14-0 or 2s. 9d.
Hygrometric Tables (800 mb). edition 2 (1949) Ras. 2-12.
Hygrometric Tables (700 mb). 1944,
Hygrometrie Tables—Vapour Pressure. Rs. 3-8.0 or 5s. 64,
Mandbook of Cyolonic Storms in the Bay of Bengal for use of Sailor.
Vol.I. Text 2nd Edition (1900). Ras. 4.*
Vol. II. Plates 2nd Edition (1901). Rs.1.8.*
Handbook of Cyoclonic Storms in the Bay of Bengal (Abridged) 1948,
Aviation Climatological Tables (1944), Rs. 8.8 or 13s. 84.
Weather and the Indian farmer (1946).

Oyclone Memoirs— .
Part I Bay of Bengal Cyclone of May 20th to 28th, 1887 (1888). Re. 1.*
Part II. Bay of Bengal Cyclone of August 21st to 28th, 1888. (1890). Ra. 3.
Part ITI. Bay of Bengal Cyclones of September 13th to 20th and October 27th to 31at, 1888 and Arabian Ses Cyolone of No-
< vember 6th to 9th, 1888. (1890). Rs. 5. }
Part IV. An enquiry into the nature and course of storms in the Arabian Sea and & catalogue and a brief history of all
recorded skorms in the Arabian Sea from 1848—1889. (1891). Ras.3.
Part V. Account of three cyclones in the Bay of Bengal and Arabian Sea during November 1891. (1893). Rs.3.*
Report of the Midnapore and Burdwan Cyclone of the 15th and 18th of October 1874. (1875). Rs. 3.*
Report of the Vizagapatam and Backergunge Cyclones of October 1876. (1877). Rs. 3.%
Report on the Madras Cyclone of May, 1877. (1879). Rs. 3.*

Monthly weather charts of the Bay of Bengal and adjacent sea north of the equator, showing mean pressure, winds and currents

(1886). Rs. 5.* . .
Monthly weather charts of the Arabian Sea and - the adjacent portion of the north Indian Ocean showing mean pressure, winds

and currents. (1888). Rs. 5. )
Charts of the Bay of Bengal and adjacent sea north of the equator showing the specific gravity, temperature and currents of the
sea surface. (1887). Rs. 1-8.
Climatological Atlas of india (1906). Rs. 27.*
Meteorologival Atlas ot the Indian seas and the north Indian Ocean. (1908) Rs. 13.*

Climatio Charts of India and Neighbourhood for Meteorologists and Airmen, (1943).*

Climatological Atlas for Airmen, 1843—Rs. 5-2 or 8s. '

Daily Weather reports and charts of the Indian monsoon ares for the years 1893 to 1899, each month. Re. 1*.

Normal weather or pilot charta of the Indian monsoon area for 8 s.M. for each month. November 1900 to August 1908, eash
" month As 4.* )

Reports on the Meteorology of India for the years 1875-1890. (16 volumes). Each Re. 10.}

Meteorology of the Bombay Presidency. 1878,

Storm tracks in the Bay of Bengal (1925). Re. 3-8 or 5s. 9d.*

$torm tracks in the Arabian Sea (1926). Rs. 3-8 or Gs.*

" Rainfall Organisation (1929). As 2. :
Metoorology of the Persian Gulf and Mekran (1931). Rs. 3 or 8s. 3d.
Winds, Weather and Currents on the Coasts of India and the Laws of Storms. Edition 2. (1842) Rs. 2-2 or 3. 64,

Meteorological Conditions affecting Aviation over the North-Weet Frontier (1934). Res. 1-8 or 29, 64.

Motsorology for Airmen In India—
Part 1. General Metoorological Features E&. 2 (1049). Rs, 4-10,
Part IL. Climatology of Air-Routes (1936). Rs. 2-2 or 4s. 10d.4
Indis’s Climates—~Summary for Airmen. 1943. Re. 1 or la. 4.
Meteorological Organisation for Airmen. M.O.A. Pamphlet (1948).
Five-day Normals of Maximum and Minimum Temperatures and Accumulated Rainfall (1931). Ra. 4 or 6s. 8d.
Five-day Normals of Pressure at 9 brs. 1.8.T. (1943). Ra. 2.2 or 3+ 64,
Five day Normals of Pressure at 18 hre. L.8.T. (1943). Rs. 1-12 or 24, 6d. :
Five-day Normals of Relative Humidity at 9'hrs. 1.5.T. 1944. Rs. 2.8 or 4s.
Five-day Normals of Relative Humidity at 18 hrs. I.S.T. 1943. Ras. 2.2 or 3. 8d.

Indian Métsorologieat Memolrs— 4 .
Yol L— '
Port .  On the winds of Caloutta—An analysis of 10 years’ hourly observations of the windvane and four years'
’l;lerox.n};borologymdclimteonukmdsndKuhgnbeingMysdhcudqndmhptb’yDr. J. m fa
1874-76.

The diurnal v;‘li.gon of g buoil;et:t at Simls. Rs.3.*
PartII. Storms in Be uring ear 1876 accompanied with increasdd stmoepheric pressure and the apparent revessal
of the normsl diurnal onuillsytion the barometer, ooP . b

R §

Departmental.
Diver

Ditto.

K. N. Rao,

Departmentals

Ditto.

Sir John Eliot.

Ditto.
tto.

Ditto.

Ditto.

Ditto.
W. L. Dallas,
Sir John Eliot,
W. G. Wilson,

Sir John Eliot.
Ditto.

H. F. Blanford. .
Sir John Eliot.
W. L. Dallas,

8ir John Eliot.
W. L, Dallas.

H. 7. Blaxfosd.

¥

Bix John Eliok,

* Outofpeint. ~ °
t Copiesfor the years 1875, 1876, 1878 $o 1881, 1884, 1887 and 1890 ave out of prins.
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Ve J—oontd.
Part I1—contd. . ,
On the rainfall of Banaras considered in relation to the prevailing winds.
On the diurnal variation of the barometer at Indian stations (Part I). Caloutta and Hazaribagh. Ras, 3.*

Part II1. Variations of rainfallin Northern Indjs.

Meteorological and hypsometrical observations in western Tibet, recorded by Dr. J. Scully, with a discussion. Ra. 3.*

Part IY. The winds of Karachi. Rs.3.*
Part V. Someresults of the meteorologioal observations taken at Allahabad during the ten years 1870-79.
The dinrnal variation of the barometer at Indian stations (PartII): Goalpars, Patnaand Leh.Rs.3.*

Part V1. The meteorology of the North-West Himalayas. Re, 1.*

Yol II—

Partl. Acoount of the south-west monsoon storm of the 18th to the 24th of September 1878, in the north of the Bay of Bengal.
List of oyclones on the west coast of India and in the Arabian Sea up to the end of year 1881. Ras. 2.¥
PartII. Note on the foregoing list of cyclones and on the Gujaratland cyclone of July 11th to 18th, 1881.

On the temperature of North-Western India. Rs.2.* .
PartIII. Aoccount of the south.-west monsoon storms of the 8th to the 19th October 1882,in the Bay of Bengal. Rs.2.*

PartIV. Aoccount of the south-west monsoon storms generated in the Bay of Bengal during the years 1877 to 1881.  Rs. 2.*
Part V. Observations of teperature and humidity at a height of 40 feet above the ground at Alipofe Observatory,

Caloutts., Re. 1.*

Ya. -

Rainfall of Indis (s fall discussion of the rainfall of Indis and cognate subjests. Normalor average rainfall; snomalous veriations

of the rainfal); two sppendices). Ba. 8.3

Vel. IV~

PartI. Account of the south-west monsoon storm of the 12th to the 17th of May, 1884, in the Bay of Bengal and at Akyab.
On the diurnal variation of the rainfall at Caleutta. ‘
The meteorological features of the southern part of the Bay of Bengal. Rs. 3.*
Part II. The False Point cyclone of September 22nd, 1885. Rs. 2.*
Part TII. On the ground temperature observations made at the old observatory, Allahabad. Rs.1-8.*
Part IV. List an I;{ief a‘ccount of the south-west monsoon storms generated in the Bay of Bengal during the years 1882 to
1886. Ras.3. ’
PartV. The ayclonicstorms of November and December 1886 in the Bay of Bengal.
The cyclone of the 25th May to the 2nd June 1881, in the ArabianSea. Rs.3.*
Part VI. On temperature and humidity observations made at Allahabad at various heights above the ground. Rs.1-8.*
Part VII. The Arabian Sea cyclone of the 4th to the 13th June, 1887.
On the meteorology and climatology of northern Afghanistan. Rs.1.8.*
Part VIII. Anacocount of the more important cold weather storms in India during the years 1876 to 1891. Ra.3.*

Vol, V—

The discusaion of the hourly observations made at Sibsagar, Goslpara, Patna, Hazaribagh, Dhubri, Roorkee, Allahabad,
" Luoknow, Agra, Leh, Deesa, Karachi and Lahore and at Simla. “Complste in 10 parts, each part Re. 1.*

VYol. VI—
Part]. Therelation between sunspots and weather as shown by meteorological observations taken on board shipsin the Bay of

Bengal during the years 1856 to 1879. :
Investigation into tho mean temperature, humidity and vapour tension conditions of the Arabian Sea and Persian
Gulf. Rs.2.*

PartJI. A preliminary discussion of certain oscillatory changes of pressure of long period and of short period in India. Re. 1.*

Part 111, e hot winds of northern India.* .

An account of a storm developed in equatorial regions. Rs. 2.*

PartIV. Hailstormsin India during the period 1883—1897 with a discussion on their distribution. Re.1.*

Part V. A discussion of the anemographic observations recorded at Simla during the period September 1883 to August 1808
and at Darjiling during the period April 1885 to December 1896, and an investigation into the general features of the air

movement in the Himalayan mountain area. Re. 1.*
Part VI. A discussion of the anemographic observations recorded at Darjiling d the period ml{o 1885 to May 1896,
and an investigation into the general features of the air movement in the Himulayas. . 1.

Part, VII. A discussion of the thunderstorm observations recorded in 1897 at top polpvted sfations inIndis. Re.l.*

Vol. VI—

ohservations of presaure, t.el‘lsp
r

ivandrum during the years 1858 ¢o 1864. - M.W 7 pavia, opgh part Ry, 1.8.¢

Yol, Y1

Partl. Hourly metcorologiocal observations recorded at the Agustia obeervatory during the period from January 1868 to Bep-

tomber 1858 and from June to December 1864, Rs. 2. )
Part II. Hourly
1819, 9th Seg:amber to 8th October 1864 and 2nd to 28th January 1868,

rature, vapour tension, humidity ,cloud, wind direction snd velosity of wind taken ot -

comparative metcorological observations taken at Trivandrum, Vannatheertbam (easton station),

Kalliad {western etation) and Agustis for the periods 23rd March to 20th f{;ﬂ 1857, 20th Junuary to 19th February
at Cape Comorin from 28rd September to

-7

Sir ohn Eliot.

. H, P. Blanford.

W. L. Dallas.

Sir Alexander Pedler,

8.A. Hill,

Sir John Eliot,
Ditto.

F. Chambers.
S.A Hill, -

W. L. Dallss,
Sir John Eliot.

Blanford. Past Yili—
Sir John Eliog.

W. L. Dallaa.
Ditto.
8ir John Eliot,
Ditto.
: ol
m&?" Eligt.

Ditto.

W. L. Dalles.

Bir Joba Fiilte

Ditto,

12th November 1858 and at Charatha and at Kamala from 20th January to 19th February 1869. Re.l.

* (gt of Print.



Sadian Netecrological Mamolre-—eontd.
Vel 13—
The diurnal variation of atmosphbezic conditions

%ong. Cuttack, Jubbulpore, Pachmarhi, Nagpur, Poona, Belgaam,
ipur.

Bellary, Trichinopoly, Rangoon, Aden, Alipore ani Complete in 9 psrbs. Bach Part, Rs. 18

Yol X—

observations recorded at Trivandrum during the years 1853—1864. Ra. 3.*
obeervations recorded at Agustia during the years 18561868 and

Part 1. The dxscusmon of the hb 1y meteorol
Part 11, nmmon of the ﬁw hourl observations recorded at Trivandrum, Xalliad, Vannatheere
pnl 1857, 20th January to 19th February 1859, 0th Septembee
tnqu ber1864 anylm, md;tchantluandxsmala from 20th January to 19th Feb-

50. Ra.2.%
%mble of contents and oorrigenda of Volume X—Parts I, 11 and III of the Indian

Part J. The discussion of the hourly meteorolo

ruary
Part IV. Plates Ito LVIL,
Meteorological Mem:

VYeol. XI—

Part 1. Observations recordaddﬂmsth
Part I1. A discussion of the observations reco
: stations in India. Rs. 3.*
Part IIL." ch:ton cloud observations and
the
$od

» of 32nd January 1808, at 154 moteorological stations in India. Re. 1.¢
m ‘eolipse of ‘$2nd January 1898, st 154 meteorologioal

{# in the plains of the ** Noxth-Weatern ” Provinoes of India d
od December 1898 to March 1900. *.fhx"«'- sl of Indis during

" -

Part 1. A discussion on the failure of the south west monsoon rains in 1869. Re. 1.*

Part II. A discussion of the results of the hourly observations recorded at 29 statwns in India given in Volumes V, IX and
X of the Indian Meteorological Memoirs. Rs. 3.*

Pary III. Discussion of the results of the hourly observations recorded at 29 stations in India given in Volumes V, IX and X
of the Indian Meteorological Memoirs (Final chapter and plates). Rs. 3.*

Pa.rt IV. A meteorological history of the seven monsoon seasons 1893—1899, in relation to the Indian rainfall. Ras, 3.*

Yol XI)—

normals of maximum temperature, minimum temperature, 8 A.M. air pressure reduced to 32° F. and rainfall ; and five-
d&y means of normal cloud amount, relative humidity and aqueous vapour pressure at 8 o.M. Rs. 5.*

Vel. XIV—~
Monthly and agnual rainfall of 457 stations in Indis to the end of 1900. Ra. 3.*

Yol. XV—

Pyt I Summuz’y&)mdlgwfgmumon of obeervations of the clouds recorded at six stations in India during the period
18951 1
Part II. Report on cloud observations and measurements at Simla during the period June 1900 to January 1802. Re. 1.*
Part ITL - Discussion of monthly miean surfsce. and 1 und temperatures, deduced from observations taken at Lahore,
Jsipur, Dehra Dun, Allahabad and Caloutta ; the years 1880—1001. Re, 1.*

Vol. X¥I—

Part . Monthly means of air-pressure reduced to 32° P, and constant gravity, Lat. 45°. Ra, 3.*
PartII, A preliminary investigation of the more important features of the meteorology of Southern Asia, the Indian Ocesn
and neighbouring countries during the period 1892—1902, with appendices. Rs. 3.

Vol XVI— . .
Mmemdzmwwd&Mm oloud, rainfali snd number of reiny days of ste-

lmumwmuww._
Vol. XVI—

Part L. Admnono{the anemographio observations recorded at Rangoon from June 1878 to Octobee 1901, and &t Chis-
) from Juno 1879 to December 1806. Rs. 2.*

Part 11. discusion of the anemogra, Mmfhio observations recorded at Sangorhl&ndfromlhmh 1880 to February 1904, and at
Part II1I. A discussion of the anem

Alipore (Calcutta) from 1877 to February 1904. Rs. 2.
ogra;
Lucknow from July 1878 to Oetpber 1892. RBa. 2.

Part 1—-H. ¥. Blsuhel
Part II-VII, Sir Joda

p Eliot
art VIII—D, Arehibeld.
Pm TX—Sir J6kn Fliet,

ak John Elio:t.
Disto.
Pigto.

Disto.

f §

L. Dal
Sir John 8

W. L. Dallas.

8ir John Eliot.

Ditso,

Ditto.

Ww. Dallas,
R. L. Jones.'

8ir John Eliot.

Ditso.
Dio.

Ditte.
Ditto.

™

phio ob-ervatwnnreoordedntAnshtbodfromSeptunbc 1860 to August 1904 and a$
* Quy of print.

1 The Indian Meteorological Memoirs are stylod by this name from Vol. XVIIL



Memoirs of the India Meteorologieal Depaytment—sontd.

Vel, XVIII—
Part IV. A disoussion of the anemographic obaorvations recorded at Roorkee from September 1879 to August 1904 ; at Sir John}Eliot.
Labore from June 1889 to May 1905 ; and at Mussooree during May to October from 1877 to 1888. Ra. 1. :
Yol XIX—
Parta 1 A discussion of the anemographic observations recorded at Pachmarhi from September 1883 to April 1887, Ditto.
and II. and at Nagpur from January 1882 to December 1902. Rs. 2,
Parts III A discussion of the anemographic obscrvations recorded at Port Blair from September 1894 to August W. A, Harwoud,
sod 1V, 1904.
A discussion of the anemographic obscrvations recorded at Dhubri from November 1889 to May 1896, Rs.1-8. .
Parts V A discussion of the anemographic observations recorded at Jubbulpore from May 1889 Yo April 1900, Ditto.
snd V1, A discussion of the anemographic observations recorded at Belgaum from May 1881 to April, 1904, Rs. 1.8,
Parts VIL A discussion of the anemographic observations recorded at Deesa from January 1879 to December Ditso.
sad VIII 1904.
A discussion of the anemographic observations recorded at Karachi from January 1873 to December 1804,
Rs. 1.8.% 4
Yol XX
Part 1. An account of the preparations made for determining the conditions of the upper air in India by means of J. H. Field,
kites. Re.1.*
Part 11. Kite flights made at Belgaum during the pre-monsoon and mosoon periods in 1918. Re. 1.* Ditto.
Part III.  The Simla seismograms obtained between June 1905 and November 1908. Rs. 2.° J. Patterson,
Part 1V, A discussion of types of weather in Madras. Re. 1.* R. L. Jones.
Part V. A discussion of some of the anemographic observations recorded at Madras. Re. 1.* Ditto.
Part VI. Correlation in seasonal variations of climate. (Introduction). Re. 1.* 8ir Gilbert T. Walker.
Part VII.  Kite flights in India and over the neighbouring sea areas during 1907. Re. L.* J. H. Field.
Part VIII. On the electricity of rain and its origin in thunderstorms. Rs. 3.* Sir George C. Simpeon,
Vol XXI--
Part 1. On the meteorological evidence for supposed changes of climate in India. Rs. 1-8.* Sir Gilbert T. Walkee,
Part I1. Correlation in seasonal variations of weather, 11. Rs. 1-8.* Ditto.
Part IT1. Data of heavy rainfall over short periods in India. Re. 1. Ditto.
Part IV. On the rapid calculation of times of moonrise and moonset. Annas, 8. J. H. Field and S.M. Jacok
Part V. The liability to drought in India as compared with that in other countries, Annas 8.* Sir Gilbert T. Walker.
Part VI. Potential gradient at Simla. Annas 8. Sir, G. C. Simpson.
Part VII. The cold weather storms of northern India. Annas 8.* Sir Gilbert T. Walker and
: Rai Bahadur Hem Raj. .
Part VIII. A further study of relationships with Indian monsoon rainfall. Annas 8.* Sir Gilbert T. Walker,
Part IX. Correlation ii seasonal variations of weather, III. Annas 8, Ditto.
Part X. Correlatien in seasonal variations of weather, 1V, sunspots and rainfall. Rs. 1-8,* Ditto,
Part XI. Correlation in seasonal variation of weather, V, sunspots and temperature. Re. 1.* Ditto,
Part XII.  Correlation in seasonal variation of weather. VI, sunspots and pressure. Re. 1. Ditto.
Part XIII. On the Calcutta standard barometer. Re. 1. . E.P. Harrison,
Part XIV.  Correlation of rainfall and the suceceding crops with special reference to the Punjab. Re. 1.* S. M. Jacob.
Vel, XXI11—
Part 1. Monthly and aunual rainfall normals. Rs. 1.8, Sir Gilbert T. Walker.
Part 11. Monthly and annual normals of number of rainy days. Rs. 1.8, . Ditto.
Part II1. Monthly and annual normals of pressure, temperature, relative humidity, vapour tomsion and elowd. Re. 1-8.* Ditto.
Part IV, On winds at ground level and above at nine stations in India. Rs. 2, J. H. Field.
Part V. Cloud observations made in India between 1877 and 1914. Re. 1. W. A. Harwood.
Part VI. On dust-raising winds and descending currents. Annas 8. E. H. Hankin.
Part VII.  On dust-raiging winds. As. 8. C. W. B. Normand,
Yol XXM
Part L. Wet bulb temperatures and the thermodynamios of the air. Re. 1. . Ditto.
Pars 11, Correlation in seasonal variations of weather : VII, the loosl distribution of monsoon rainfall. Re. 1. Sir Gilbert T. Walker.
Part 111, Mean monthly character of upper-air winds deduced from the flighta of pilot balloons at thirteen stations in India J. H. Field.
during the period 1910 to 1919. Rs. 2.
Part 1V, The effects of oscillations and of ** lag ™ on the readings of the Kew pattern b&tpm'oﬁer. Re. 1. R. P. Harrison.
Part V. On clearing and refiling various tvpes of barometer, together with a discription of several wsual patterns, Ditto.
Rs. 1-8.
Part VI. On Indian monsvon rainfall in relation to south American weather, 1875—1914. Ra. 2. R. C. Mossman.
Part VII. Monthly and annual normals of rainfall and of rainy days. Rs. 7-12.% 8ir Gilbert T. Walker.
Part VIII.  Frequency of heavy rain in Indis. Ra. 3-14.0, Ditto,
Yol. XXIV—
Part 1. On the seat of activity in the upper ar. Re. 1. P. C. Mahalanobia,
Part 11. On errors of observation and upper air relationships. Re. 1. Ditto.
Part I11. On exposure of thermometers in India. Rs. 1-8. J. H. Field.
Part IV, Correlation in seasonal variations of weather, VIII, preliminary study of world westher. Ra. £.* 8ir Gilbert T. Walker,
Part V., The free atmosphere in India, introduction. Rs. 1-12-0.* J. H. Field.
Part VI, The free atmosphere in India, abeervations with kites and sounding balloons up o 1918. Ra. 1-8-0, W. A. Harwood.

* Qut of primd



Memoirs of the India Meieorological Department—contd,

Vol. XXIV—contd. ‘ ]
Parts VII & VII{I. The free atmosphere in India—

(vis) Heights of clouds and directions of free air movement. W. A. Harwood,
(viit) Upper air movement in the Indian monsoon and its relation to the gencral civeulation ot the atmosphere Rs. 1-14, Sir Gilbort T, Walker

Part IX, Correlation in seasonal variations of weather, IX, a further study of world weather. Rs. 2-12. Lutt
Part X. Correlation in s‘ea.som.al variations of weather, X, applications to seasonal forecasting in Indja. As. 8. Sir Cilbert T “’4 tker and
Part XI.  Rainfall types in India in the cold weather period December to March 1915, As. 4. T L‘LKa,mes;mrual‘c;; an
Vol. XXV—
Part 1 Sky illumination at sunrise and sunset. As. 10 or Is. .
Part 11, Summary of Indian rainfall for the tifty years 1875—1924 Ras. 8 or 13s. 6d. ll;e )i:;‘llr{: m;mlathan
Part 111 Data of heavy rainfall over short periods in India. Rs. 2-2 or 4s. I Diti:: al.
Part IV. Correlation between weather and crops with special reference to Punjab wheat Re. 1 or Ls, 9d.% M.V .l7nnl\:ar
Part V. Discussion of results of sounding balloon ascents at Agra during the period July 1925—Mareh 1998 . i A .
allied guestions. Rs. 2 or 3s. 6d*, M b and some K. K. Ramanathau.
Port VI The wind at Agra and its structures. Rs. 2-14 or ds. Barkat Ali
Part VII. An analysis of the base line values of autographic instruments.  Rs. 1-4- or 25, SK B:: ‘ ..
Part VITI.  The lunar atmospheric tide at Bombay. As. 10 or 1+.* S K l’r:‘ le-_l'
Part IX. Evaporation and its measurement (First paper). Rsx. 2 or 2d 6d. o K Bm:};‘:‘ﬁ; GH. M
Part \. Solar radiation measurements at Poona in 1931,  As. 12 or ls. 3d. ‘~‘.V5Yu]d(lg}.1u
Vol. XXVI— )
Part 1. Registration of earth current with natural electrodes.  Rs. 1-6- or 2s. 3d.* S. K. Hane vii
Part 11. The Indian southwest monseon and the structure of depressions associated with it. R~ 2-10 or 4e. Y4, }\ R ]{mn»::,‘““,,m and
Part 111, On the physical characteristics of front- during the Indian shouthwest monsoon.  Rs. 1-0 or 2. 94.% N 1}\ l;,‘“lf""““‘kri”hn“n-
Part IV. Diseunssion of results of sounding balloon ascents at Poona and Hyd rabad during the povicd Octoler 1028 v, }\.' l'. ‘1_"“'" wothe '
December 1931, Rs. 2-8- or 44. 6d.* .l\" .l’\ m;:“;“xi.:ir‘n‘?;::
r s ings of te t d humidity in the field of a tropical cyeloue ¢ iseussi e StIUct U C et LI .
Part V. S(»\lr\[({i'?%?t;oortL;:.}a;;:'m‘c and humidity in the ficld of a tropical cyeloue and a discussion of its structure, K. R. Ramanathan.
Part VI, ‘Typhoons and Indian weather. Rs. 1-1'- or 2s. 9d*. . R
Part VIIL Latent instability in the atmosphere revealed by some Indian tephiprams.  Rs. 18 ar 24, 6d.% 2 {)0::‘)'}’::;“;;3‘(;;“)
P
Part VII{. Measurements of the radiation from the sun and the sky at Poona in 1935, Rs. 1-4 or 25, P !I\ l\![{'af':'f::"lpe»
Part IX. Discussion of results of s:;undmgsof temperaturc and humidity at Jhikargacha (Bengal) in - Apriiand  May G' l.'hnm:rjcl-c snd
1929. Rs. 1-8 or 28, 3d.* 3 - '
Part X. "The general circulation of the atmosphere over India and its neighbourhoed.  Rw. 10-8 or s, G % K.I}{' l;’.u‘:ll;;mthan sucd
K. P. Ramakrishnan,
Yol. XXVII—-
Part 1. A study of the dusistorms of Agra. Rs. 1-12 or 25, 6d. B. X. Srenivasaiah and
i i N.K. S
Part I1 Discussion of results of sounding balloon uscents at Madras in the months of Jun: to Noveraber 1932-1035  Aw. 14 or N.K Kb’:gr'aud K. P
15 3d. o Sur . P.
Part 111. Phe ~limate of Sceychelles with special reference to its rainfall.  Rs. 1-2 or 1s. 94. V. gjﬁi‘::’lﬁ?"gm_ aad
Part IV, Op the thermal structure of the atmosphere over Agra. Rs. 2 or 3s. R I:(\r:;xnlt‘,l::ﬁ::sx
Part V. Monthly and annual normals of minfal.l and rainy du,yb_' based on records up to 1940, 135, S or 13s. l);»par;n1t>nta] Tnan.
Part VL. A report on the rainfall studies made in connection with the unified development of the Damodar River, Ro. 5-4-0 V. Satnkdpan .

or Rs. 3d.

Vol. XXVIII—
Part [. General characteristics of squails at Pesbuwar, R~ T-% or 1Js. - d, C. Pamuswany and
Part 1L, The upper winds at 10 Kms and above over Tndia and its neighbourhood Rs, 23.8 or 36, Y 1’I(V«Cnll(\;[ttzsl;zt;n‘
Part I, Rainfall at Peshawar. Rs. 3-6 or Js. 6d. €. Rimuanaaran.,
Part IV, Notes on analysis of w atiier of India and neighvourhood Re. 3-2 or 8a, s E-igz:}::rayam.
Part V. On the development and stricture of monsoon depressions in India (in press), : N f)esai r'

Vol, XXIX— ) o . )

1. An investigation into the variation of the lapse rate of temperature in the atmosphere near the groun:: : ¢ Lrie . .

Part Rozd%&amchi. Rs. 2-2 or 3« 6d. P groun:«. at Lrigh Mal, Desar and Sircar,
Part 1L Discussion of upper air data obtained from aeroplane meteorological flights over Peshwar and Quetta during the R. Ananthakrishnan

years 1927-36, Rs. 2-12- or 4s. 6d.

Seientific Notes—

VYol. 1I— ; i
No. 1. Comparison of upper gradient winds, Agra and Bangalore. Re. 1.3 or 2s.* Moh d
No,. 2. An analysis of the Madras hourly rainfall records for thez years 1865 to 1875 and 190" to 1917. A5, 9 or 1., V. Di::ﬁ;v}:xia\?i‘eer
No. 3. Thunderstorms of Calcutta, 1900—-1926. As. 14 or 1+. 3d. V. V. Sohoni. - yer
No. 4. On temperatures of exposed  rails at Agra. As. 8or 6 d. K.R. Ramar;atlnn
No. 5. Prequency of thunderstorms in Imha.‘ As.6or 84}’.' ) ) Departmental o
No. 6. Correlation between pre-monsoon conditions aver N. W India und subsequent monsoon rainfall oxver N, W. 1nilin a0 1 MV Unakar
the Peninsula,  As. 6 or 9d.* oh . in Indi Re. 112
Ne. 7. Normal monthly upper winds over eight st,atxoni-l in India.  R-. 1-12 or 3. De-partme
No. 8. Monthly normalisobars and wind-rozezat 05, 1, 2and3 k. abovesealevelover Indiaand neighbourhood. Ra, 4 Pdrf):rt,’:,«l:_ta"
or Bx. Od.* .
No. 9. Comparison of temperatur-s in 8tevenson screens at height of 8 ft., 4 ft. and 2 ft. A 7 oy 94.% K. R. Ra
‘:‘ig. M. Distrghution of temperature in the lower stratosphere.  Re. { or {4, 94.* . R. K:im:;naag‘:f.
Vol, Il . . inside white painted ai i 5
No. 11. Comparative ubservations of temperature inside white painted, anpainted and black painted Stevenson scrns. Barkat Ali.
As. 8 or 8d.* . . .
No. 12. "The aswociation of the mil-monsoon Indian rainfall with pressure distribution over the globe. Au. 10 1 1a, M. V. Unakar
No. 13. Atmospheric instability at Agra associated with a weatern disturbance.  As. 14 or 15. 64.# K R Ramanathan
No. 14, Horizontal atmospheric visibility at Agra. As.6 or 34.* Harkat Ali. .
No. 15, Winds in higher levele over Agra. Re. 1 or 1s, 94. N. K. Bur.,

A19DGOB * Ou, of print .



Seiontific Notes—contd.
Vol. I—
No. 16 Winds in the first 3 km. over Port Blair. As. 12 or ls, 8d.* K. P. Ramakrishnan.
No.17 Tables of monthly average frequencies of surface and upper winds up to 8 km, in India Parts A—D, Re. 4.8 or Departmental.
8s. 6d. .
Vol. II—
No. 18. The structure of the Madras storm of January, 1929. Rs. 110 or 2s. 6d.* K. R. Ramanathan and
A. A. Narayana Aiyar.
No. 18. Distribution of air densivy at mean sea lovel over India. Rs. 1-4 or 24.* U. N. Ghosh.
No. 20. Correlation betwen rainfull in N. W. India and height of Indus river at Sukkur. As. 6 or 8d. M. V. Unakar.
No. 21. Upper air circulation over India and its neighbourhood up to the cirrus level during the winter and the monsoon. H.C. Banerjee and K. R.
Rs. 2 or 3s. 64> Ramanathan.
No. 22. The structure and movement of a storm in the Bay of Bengal during the period 13th to 19th November 1928. K. R. Ramanathan.
Rs. 2-4-0or 4s. 3d.*
No. 23. A historical note on the cateh of raingauges.  Re. 1 or 1s. 9d.* H. R. Puri.
No. 24. On the utility of observations of barometric characteristics and tendencies for local forecasting in North-West R. P. Batty.
India. As. 8 or 10d.*
No. 25, Heights of base of clouds in India as determined from pilot ballon ascents.  As. § or 6d*. M. V. Narayanan and
M. P. Manna.
No. 26. Some statistical relations of temperature and pressure in the upper atmosphere over Agra and Batavia. As.4or5d. S. Gopal Rao.
No. 27. A study of thunderstorms in Poona in 1930 R~ 1-2 or 2s*. B. N. Desai.
No. 28. Horizonta] gradients of pressure and temperature in the upper atmosphere over India. As. 6 or 8d.* A. Narayanan.
No. 29 The Bengal cyclone of September 1919.  Rs. 1-4 or 25* V. Doraiswamy lyer.
No. 30. The structure of the sea breeze at Poona. Re. 1 or 1s. 9d.% K. R. Ramanathan.
Vol. IV—
No. 31. The lunar atmospheric tide at Kodaikanal and Peryiakulam. As. 4 or 5d.* S. K. Pramanik, 8. €.
Chatterje ' and P. P. Joehi,
No. 32. On the relation between the weather and the variation of the normal vertical gradients of temperature in S. Atmanathan.
North-West India. As. 9 or la.
No. 33. Temperature changes in Caleutta thunderstorms.  As, 10 or /fa.* V. V. Sohoni.
No. 34. A study of two pre-monsoonstorms in the Bay of Bengal and a comparison of theirstructure with that of the Bay K. R. Ramanathan and
storms in the winter months.  Re. 1 as. 4 or 28.% H. C. Banerjce.
No. 35. An improved method of sounding the lower layers of the atmosphere.  As. 6 or 8d.* G. Chatterjee.
No. 36. Contrivances for lifting the pens off the recording plate of the Dine’s balloon meteorograph during its descent. G. Chatterjee and P. M.
As* 5 or 64.* Neogi.
No. 37. The seasonal forecasting furmulae used in the 1ndia Meteorological Department. As. 7 or 9d.* 5. R. Savur.
No. 38. Rainfall of Siam. Re. 1 or 1s. 9d.* V. Doraiswamy Iyer.
No. 39, A study of the structure of the Bay storm of November 1926. Rs. 2.2 or 48.* Sobhag Mal and B. N,
Desai.
No. 40. The katabatic wind of Poona. Re. 1 or 1s. 9d.* S. Atmanathan.
No. 41. The sea breeze at Karachi. Rs. 1-8 or 2s. 6d*. L. A. Ramdaa.
No. 42. A discussion of monthly mean values of upper air temperatures and hurmidities obtained from aeroplane ascents A. Narayanan.
at Peshawar and Quetta. As. 10 or ls.
No. 43. On the extreme dryness observed at Kodaiknal during the winter months. Rs. 1-8 or 2s. 64.* 8. L. Malurkar.
No. 4. Thunderstorms in the Peninsula during the pre-monsoon months April and May. Rs. 1-10 or 2s. 9d.* S. P. Venkiteshwaran.
No. 45. The method of coincidences or a quick method of determining the approximate value of a simple correlation 8. R. Savur.
coefficient. As. 3 or 4d.*
Vol. V—
No. 46. On solitary gusts associated with reversals of pressure gradients,  Ax. 10 or 18.* S. Atmanath»n
No. 47. Horizontal atmospherie visibility at Quetta. As. 8 or 10d.* A. K. Roy.
No. 48. On some characteristics of the tropopause and upper troposghere over N. W, India. Ra. 1-2 or 2¢*, N. K. Sur and J. C. Roy.
No. 49. Tables extending Walker's criteria and for finding the chance of success of a forecast. As. 6 or 84.* £. R. Savur and S. Gopal
a0.
No. 50. Inversionus of lapsc-rate over Karachi.  As. 6 or 8d.* A. S. Hariharan.
No. 51. A preliminary study of the rainfall of Quetta. As. 10 or 1s.* A. K. Roy and R. C.
Bhattacharya.
No. 52. ‘Thunderstorms in South India during the post-monsoon months, October and November 1929,  Re. 1 or 1s. 94.* S. P. Venkiteshwaran.
No. 53. A note on the rapid tluctuations of atmospheric pressure and the atmospheric instability at Peshawar during S. Basu and S. K.
1928 and 1929, As. 12 or 1s. 3d.* Pramanik.
No. 54, A note on fog and haze at Poona during the cold season.  Rs. 1-2-0 or 24.* L. A. Ramdas and 8.
Atmanathan.
No. 56. On the nature of the frequeney  distribution of precipitation in India during the monsoon months June to D. Sankaranarayanan.
September.  Ax. 10 or 1a.*
No. b6. A preliminary study of a tornado at Peshawar. Rs. 2 or 3s. 6d.* R. G. Veryard.
No. 67. Humidity records obtained at Agra with hair elements and with wet and dry elements in a Dines’ meteorograph. 3. P. Venkiteswaran.
As.7Tor9d.*
No. 58, On forecasting weather over north-east Baluchistan during the monsoon months July and August. As. 4 or 5d.* A. K. Roy and R. C.
Bhtattacharya,
No. 59. A statistical study of the maximum temperatures at Poona.  As. 6 or 84.* R. J. Kalamkar.
No. 80, A study of horizontal atmospherie visibility at Bangalore.  As. 10 or ls. A. Apantapadamanabha
Rao.
Vol. Vi—
No. 61. kvaporation in India caleulated from other meterolocical factors.  (Roprint) Re. 3-8 or 5s. 6d. P.K. Raman and
V. Batakopan.
No. 62, The distribution of temperature in the upper levels of » depression originating in the Bay of Bengal during the N. K. Sur.
Indian south-west monsoon.  As. 5 or 6 4.
No. 83. Wind data for wind mills. Rs. 3-¥- or 2+, 3d.* V. Doraiswamy Iyer,
No. 6%, Ed. 2 Wind data for wind nills —Price Ra. 2 or 3s. Departmental.
No. 64, Some observat.ons un the th roral structure  of cumutiform cloud. Rs. 1-4 or la. 64.* R. G. Veryard.
AT e X —
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Beientific Notes—contd.

Vel Vi—contd.

No. 65.
No. 68.

No. 67.
No. 68.
Yol, VII—
No. 69.
No. 70.
No. 71,
No. 72.
No. 73.
No. 74.

. No. 15.
No. 76.
No. 17.
‘No. T8.
No. 79.
No. 80.
No. 81.
No. 82.

Vol, VIII—
No. 83.
No. 84.
No. 85.
No. 86.
No. 87.
No. 88.
No. 89.
No. 90.
No. 91.
No. 92.
No. 93.
No. %4.
No. 95.
No. 96.
No. 97.
No. 98.
No. 99.
No. 100.

Vol, IX—
No. 101.

No. 102.
No. 103.
No. 104.
No. 105.
No. 106.

No. 107.
No. 108.

No. 109.
No. 110.

No. 111.
No. 112.
No. 113.
No. 11¢.

Vol. X—
No. 15,

No. 116.
No. 1ii.

The thermal structure of the uppe: ...r over a depression during the Indian south-west monsoon. As. 8 or 10d.*

Normal monthly percentage frequeucies of upper winds at 4, 6, 8 and :0 km. above sea level obtained from
pilot balloon ascents. Rs. 3-12-or 8. 6d.*

Measurement of vertical currents in the atmosphere, mainly of thermal origin, with pilot balloons.
As. 14 or 1s. 64.%

Hourly rainfall at Lahore. As. 8 or 10d.*

A statistical analysis of the distribution of the south-west monsoon raintall at Akola, As. 12 or ls. 3d.*

A study of correlation coefficients of mean maximum temperatures between successive months at a fow selected
stations in India. As. 5 or 6d.*

A note on the statistical study of rainfall in the Mysore state. As. 7 or 9d.*

Normal monthly percentage frequencies of surface and upper winds up.o 3 km. at. Allahabad, Begupet, Delhi,
Sambalpur, Sandoway, Silchar and Victoria Point. As. 12 or ls. 3d.*

Daily variations of temperature und pressure at different levels over Agra associated with passage of western
disturbances. As. 12 or 1s. 3d.*

The rainfall in the Indian Peninsula associated with cyolonic storms from the Bay of Bengal during the post
monsoon and early winter season. Rs. 1-10 or 2s, 2d.*

Squalls at Karachi. Rz 1-14 or 3s. 3d.*

Average intensity of rainfall on a rainy day in India. As. 12 or 1s. 3d.*

Distribution of heuvy rainfall over India. As. 12, or s, 3d.*

Temperatures and humidities up to 3 kms. over Karachi. As. 9 or 10d.*

Atmospheric electric potential gradient, conductivity and air-earth current on electrivally < quiet * days at
Colaba. Re. 1.4 or 2s3.* .

Normal monthly percentage frequencies of surface and upper winds (afternoon) up to 3 kms. in India, Burma
and Persian Gulf. Rs. 3-6 or 5s. 6d.

Vertical curronts in the first few kilometres over Poona and their possible offect on the measures of upper winds
made by pilot balloons assumed to rise at a known constant rate. As. 9 or 10d.*

An analysis of Indian rainfall using the median as a statistic. As. 12 or 1s.

On the forecasting of rain over south Bengal during the season, mid-March to mid-May, As. 5 or 64.*

A statistical analysis of the monthly rainfall in the Amraoti district (Berar). As. 5 or 6d.

A note on some measurements of cloud heights at Poona, Bombay and Madras. As. S or 9d.

Determination of visibility at night with the help of Wigand’s or Bennett’s visibility meter. As. 5 or 6d.

A discussion of some aeroplane ascents at Drigh Road (Karachi) on days of dust-storms, thunderstorms and dust
raising winds. As. 8 or 9d.

A historical note on the standard for the measur.ment of atmospheric pressure in India. As. 10 or 1s.

Synoptic and aerological study of a thunderstorm day at Agra, December, 3rd, 1936. Re. 1 or 1s. 6d.

Averages of temperatures and humidities in the upper air over Agra in the Polar year 1932-33. As. 12 or ls.

The Hindukush earthquake of November 21st, 1939. As. 8 or 8d.

Correlation between frost and the preceding meteorological conditions, Part II (Jaipur). As. 5 or 6d.

Heat radiation from the atmosphere at Bombay and its comparison with that at Poona. As. 9 or 104,

Photographic studies of some cloud forms and their changes with time. Rs. 1-8 or 2s. 3d.

Forecasting monsoon rainfall in Mysore. As. 10 or 1s.

Frequency of thundery conditions at Bombay compared with those at some other stations in India, As. 3 or 94.
The sea-breeze at Madras. .As. 12 or 1s.

Forecasting the N. E. monsoon rainfall of south Madras. As. 6 or 7d.

Diurnal variation of rainfall at Colaba (Bombay) from an analysis of hourly rainf.ll records.
Dust devil at Karachi on 23th February, 1941.  As. 14 or Is. 64d.

As. 10 or ls.

Regression formulae for forecasting the monsoon rainfall in the sub-divisions of ’eninsular India, As. 12 or 1s.

A discussion of hourly rainfall and associated wind direction at Bangalore. As. 5 o 6d.
Sunshine at Rangoon. As. 5 or 6d.

Diurnal variation of rainfall at Simla. As. 3 or 4d.

Diurnal variation of rainfall at Mahabaleshwar. As. 6 or 7d.

Lapse rates of temperature in the lower layers of the atmosphere determined with the aid of temperature

indicators. Re. 1 As. 10 or 2. 6d.
Post-monsoon heat waves at Karachi. As. 3 or 4s.
Land breeze at Calcutta (Alipore). As. 10 or ls.

Inter-diurnal variations of pressure and temperature in the upper atmospherc over North India.  As. t4or L. 3L

Analysis of the hourly rainfall records at Poona. As, 14 or 1s. 3d.

Some noteworthy features shown by soundings made in the field of a depression originating in the north Bav f
Bengal during the southwest monsoon season in India. As. 14 or 1s. 3d.

The chronometric Radiosonde of the India Meteorological Department. Rs. 1.12 or 2s. 64.

The Fan-type Radio meteorograph of the India Meteorological Department. Rs. 1-10 or 24. 64.

A low pressure portable hydrogen generator for Pilot Balloon Observatories. As. 5 or 64.

Diurnal variation of visibility of objects at different altitudes and in different direction during the cold -eas sus
at Poona and its neighbourhood. As. 12 or ls.

A comparison of Cherat surface observations of temperature and humidity at 0800 hrs, L. T. with asroplaie
observations over the Peshawar plain at the same level. As. 6 or 7d.

inversion and isothermal layers in the free atmosphere over south India. As. 14 o~ 1s. 3/.

* Oab of print.
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N. K. Sur.
Departmental.

K. R. Ramanathan an
K. P. Ramskrishan,

V. Doraiswamy Iyer and
V. Lakshmi-Narasimhan,

V. Satakopan.
R. .J. Kalamkar.

A.  Anantapadmanabha
Rao.
Departmenta!.

8. P. Vonkitoshwaran,
K. P. Ramakrishnan.

P. R. Krishna Rao.

V. Doraiswamy I[yer
and Kasturinath Sobti.

V. Doraiswamy Iyer and
Mohammad Zafar.

P. R. Krishna Rao and
K. L. Bhatia.

S. M. Mukherjee.

Departmental,
K. P. Ramakrishnan.

L. S. Mahalingam.

K. Roy.
. Rajagopalan.
. P. Ramakrishnan,
. K. Roy.
. N. Desai and S. Mal.
. M. Sil.
. Basu and Ram Sahay.
. Basu, Ram Sahay and
K. J. Kabraji.
S. M. Mukherjee and A.R.
Pillai.
B, Ali and 8. N. Naqvi.
R. Narayanswami.
M. W. Chiplonkar.
V. Doraiswamy Iyer and
C. Seshachar.
M. W. Chiplonkar.
A. K. Roy.
V. Doraiswamy Iyer.
Ditto.
P. R. K. Rao and 8. N,

Sen,

XAV

Lw e,

V. Doraiswamy Lyer and
V. Satakopan.

C. Seshachar.

N. 8. Lal.

V. Doraiswamy lyer ard
Mohammad Zafar.

V. Doraiswamy Iyer and
Ishwar Dass.

B. N. Sreenivasaiah.

V. (anesan.

P.K. Sen Gupta and K. C.
Chakruvortty.

M. W. Chiplonkar.

V. L. Narasimhan and
Md. Zafar.

N. K. Sur. snd 8. Yeg-
nanarayanan.

L. S. Mathur,

8. P. Venkiteshwaran, R.
P. Thatte and A.
Keshavamurthy.

L. 8. Mathur,

€. N, Karve,
K. L. Bhatis,
A. K. Royand L. ¥, M:1h-

Lnzwm.



Beientific Notas——concld.

Vol. X—cont.
No. 118.
No. 119.
No. 120.

No. 121.
No. 122.

No. 123,
No. 124,
No. 125,
No. 126,
No. 127.
No. 128,

No. 129.
No. 130.

Vol . XI—

No. 134,
No. 135,

R, 1-4-0 or 23,

On microseisms recorded in India and Ceylon.
As. 9 or 10d.

The sea breeze and diurnal variation of winds at Karachi.
Microseisms and disturbed weather. Rs. 1-8-0 or 2s. 3d.

The correlation of normal climatic elements in India with Latitude, Longitude and Elevation. Part I—Jliean

daily tempcrature. Rs. 2-2-0 or 3s. 6d.
The correlation of normal climatic elements in India with Latitude, Longitude and Elevation.
daily range of temperature. Rs. 1-2-0 or ls. 9d.
Low stratus clouds over Bangalore. Rs. 2-8-0 or 4s.
Fog at Caleutta. As. 9or10d. '
The Mekran carthquake of the 28th November 1945, As. 10 or Is.
Frequency of micropulsations and their variation at Bombay. Re. 1-0-0 or Is. 6d.
(umputation of winds in the atmosphere in low latitudes—Part I—Stationary Pressure System. As. 6cr 7d.
(omputation of winds in the atmosphere in low latitudes—Part II—Moving Pressure System. Re. 1 or 1s. 6d.

Part II—Mecan

Earthquakes in India and neighbourhood. Rs. 1-14-0 or 2s. 9d.
Aviation weather risks at Delhi,. Re. 1 or Ls. 6d.

"The Normal monthly contours corresponding to the 850 mb, and 700 mb. isobaric surfaces over India. Rs. 5 or 8s.

A etudy of the distribution of rainfall in the Peninsula associated with some pre-monsoon storms.
Rs. 5-14-0 or tis. 3d.

A portable ground equipment for the F-type radiosonde.

Re. 1 or 1s. Gd.

Culibration equipment for F-type radio-meteorographs Rs. 3-2 or 5a.

Discuscion on a method of Predicting night minimum temperature in winter. Rs, 1-2-C or Is. 9d.

Technical Notes—-

No. 1.
No. 2.
No. 3.
No. 4,
No. 5.
No. 6.
No. 7.
No. 8.
No. 9.
No. 10.

Notes on forecasting weather in India (1943)t.

Ice accretion in India (1943)

The climate of air layers near the ground at Poona, Part, I (1943)f

Pibals in daily forecasting (1943).1

Height of base and thickness of low clouds in the north of the Bay of Bengal and neighbouring land regions (1947 )

Distance tables for pilot balloon computation.t

Forecasting in the equatorial zone.

Reporting convection cells (1944).

The climate of air layers near the ground at Poona, Part II (1944).

Norwesters of Bengal.

Wet bulb temperatures in India.

Fog, mist and haze at Bangalore. As. 6 or 7d.

Thermodynamic diagrams and some of their uses. Rs. 1-10 or 2s. 7d.

Heights of base and thickness of low clouds in the north of the Bay of Bengal and neighbouring jand regions.
As. 8 or 9d.

Diurnal variation of pressure.

Air masses in India, Rs. 3-8 or bs. 6d.

Low cloud over Coimbatore during January, February and March. As. 4 or 3d.

Frequency distribution of lighting around (‘olaba, Bombay. As. 4 or 5d.

Forecasting of surface winds. As. 2 or 3d.

Quasi-stationary low pressure arcas in and near India. As. 2 or 3d.

The clinate of the air layers near the ground at Poona. Part III.  As. 8 or 9d.

On the utility of observations of barometric tendency for forecasting in India. As. 6 or 7d.

Some features of Madras weather,  As. 3 or 4d.

Heights of base and thickness of clouds in the Bay of Bengal. As. 8 or 9d.

Origin and structure of winter depressions of northwest India. Rs. 3.

On the construction, propertics and uses of the tephigram. Rs. 2-14 or 45. 9d.

Climatology of Trichinopoly Airtield.  Rs. 3 or 4s. 6d.
An clementary note on Indixn climate. Ras. 1-14 or 2s. 9d.

BOMBAY MAGNETIC DATA

Magnetiv, meteorological and seismological observations made at the Government Observatory, Bombay—

1845 —Y7.*
1898—99.
1900—1.

Ra, H.8.F
Rs. 4.8,

Magnetic, meteorological and se’smological observations made at the Government Observatories, Bombay and Alibag—
N

1902—05.  Ra. 14-10. \
1906 —-10.  Rs. 150,

1011--16. Rs. -0, |
10i6- 20, Rs. 27-8,

1921, Re. 9-12 or 6.

| FLISUR Ry, 7-6 or 11s. 0d. i
1923, Rs. S-8 or M. 3d,

1924, Rs. 6 or YVl

1925, Ra. 9-122- or 1.

1026, Re, 1012 or 175 64,

1927, Ra. 10-12 or 17s 6d, -
1928, Ka, 14 or 22¢, 6./,

1029, Ra. 12 or 19, 4.

1930. Ra. 12-4 or 20+,

[SIXTN Rs. 12-8 or 20..

1932, Ra. 1314 or 225 Gd,

joeas, Ra, 11 or 18s.

1934, Ra, 11-4 or 17s.

1935, Ra. 9-14 or 16s, 61,

(KRS Rs. 11 or 176, 3d.

1937, Rx, 14.14 or 235, )

8-

3. M. Mukherjee.

3. N. Ray Choudhuri,

S. K. Pramanik, P. K.

Sen Gupta and K. C.
Chakravortty.

P. Jagannathan.

P. Jagannathan.

P. A. George.

K. C. Chakravortty.
C. G. Pendse.

S. K. Chakrabarty.

S. K. Pramanik.

S. K. Pramanik and
S. Mazumdar.

C. G. Pendse.

K. C. Chakravortty.

P. S. Hariharan.

P. N. Boothalingam and
V. Srinivasan.

S.P. Venkiteshwaran and
others.

8. P. Venkiteshwaran.
K. C. Chakravortty.

S. L. Malurkar and B. N.

Desal.
Departmental.
L. A. Ramdas.
C. W. B. Normand.
Departmental.

Do.

A. Grimes.
C. W. B. Normand.
L. A. Ramdas.
Departmental,
V. Doraiswamy Iyer.
B. N. Sreenivasaish.
P. R. Pisharoty.
8. P. Venkiteshwaran.

Departmental.

A. K. Roy.

L. Elsworth R. N.V. R.
M. W, Chiplonkar.

S. L. Malurkar,

S. L. Malurkar.

L. A. Ramdas.

A. K. Roy.

B. N. Sreenivasiah.
George Alexander.

S. Mull and B. N. Desai.
R. Ananthakrishnan and
8. Yegnanarayanan.

P, Jagannathan.

F/Lt. T. A.S. Balakrishnan,

P partm n-a,

*Oaiv voluwes or 1891, 1592 and 1896 are available. The ress are ont ot praut. 10ut of print.
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BOMBAY MAGNETIC DATA—conid.

Magnetic, meteorological, atmospheric clectric a:d seismgraphic observations made at the Government Obsor vatories Bombay

and Alibag—
1938  Rs. 9-8 or 15s.
1939  Rs. 14-14 or 23e.
1940. )
1941,
1942, }Inthe press.
1943,
1944,
Colaba Magnetic Data. 1846—1905, Part I. Rs. 15.

Colaba Magnetic Data, 1846—1805, Part II. Rs. 30.
Rainfall of the Bombay Presidency for the years previous to 1891, Vols. I—VI. Rs. 5-12 to Rs. 6-8.

KODAIKANAL OBSERVATORY BULLETINS

Nos. I to VIIL, XIII, XIV, XVII, XIX, XXI and XXIII. Each Ae. 8.

Nos. IX to XII, XV, XVIIL, XX, XXII, XXIV to XXXII, XXXVI, XLI, XLII, XLV, LI, LV, LVIII to LXII, LXIV
LXV, LXVIII, LXIX and LXXII,

No., XVI

Nos. XXXIII, XXXIV, XXXVII, XXXVIII, XL, XLIII, XLVIL XLVIIL, L, LII, LIII, LIV, LVI, LVIL, LX11l, LXV, LXVI

LXX, LXXI, LXXIII to LXXV, LXXVIII’to LXXXI, LXXXIII to LXXXV, LXXXVIII to XC, XCIf, XCIV, XCV,
C, CII to CVII and C
No. XXXV, ‘

Nos. XXXIX and XLIX,
Nos. XLIV, LXXVI and LXXVIL
No. XLVI.

No. LXVIL

No. LXXXII.
Nos. LXXXVI LXXXVII, XCIX,
No, XCI.

No. XCIII.
No. XCVI.
No. XCVIL

No. XCVIII, C, CII, CIII, CIV, CV, CVI, and CVIII.
No. CI.
No. CIX.

No. CXI.

No. CXVIII,
No. CXIX.

Kodalkanal Observatory Bulletins {in press)—

Supplement to No, CXVIII,
Supplement to No. CXIX,
Nos. CXX to CXXV.

No. CXXVIL.

No. CXXVIIL.

No. CXXVIIIL.
No. CXXIX,

Memoirs of the Kodalkanal Observatory--
Vol. L= .
Part 1. The spectrum of sunspots. Rs, 1-8.
Part II. Results of prominence obgervations. Rs. 2.0,

PERIODICAL PUBLICATIONS OF THE DEPARTMENT,
Indian Journal of Meteorology and Geophysies (Quarterly)—

Vol. 1-—No. 1—Rs. 2/6/- or 4s. 3

Vol. 1—No. 2—Rs. 2/4/- or 3s. 9d. Commenced from January 1950 in replacement of Departmental Technical Notes
Vol. 1—No. 3—Ras. 2/4/- or 3s. 9d. and Soientific Notes.

Vol, 1..—No. 4—Rs. 1/14/- or 2s. 9d.

Aonual report of the Director General of Observatories on the observatories of Kodaikanal, Madras, Bombay and Alitag,
accompaying their Annual Reports.* As. 8,

Report of the Kodaikanal Observatory, 1922—1948. As. 1 to 6,

Annual report on the administration of the Meteorological Department of the Government of India.

Forecast of cold weather raing, January, February and March.

Ditto for the monsoon period, June to September.

Ditto for August and September.

Statement of actual rainfall, June to September and comparison of the forecasts with the actual rainfall.

Statement of the rainfall and snow fall of India, January, February and March, and comparison of the seasonal forecast
with the actual precipitation.

Daily rainfall of India for the years 1891—1922 (32 vols. Rs. 9 a volume)

Daily rainfall of India for the years 1923—24. Each Rs. 10-12 or i7s. od.

Ditto for 1925—44. Each Rs. 68-8.

Departmentai,

N. A, F, Moos,
Do.

8. C. M. Smitb,
J. Evorshed.

Sir Gilbert T. Walker.
T. Royds.

T. Royds and 8, Sitaram
Ayyar.

J. Evershed and T, Roy:ls

A A, Narayana Ayyar,

J. Evershed and A.A. Na.

rayana Ayyar,

J. Evershed and P. R.
Chidambara Iyer,

P. R. Chidambara Iyer,

AL, Narayan,

A8, Rao, :

G. V., Krishnagwamy,
M. Salaruddin,
P R. Chidambara Iye:

Departmental.

C. P. 8. Menon,

T. Royds and A. L.
Narayan.

T, Royds and M. Salarud=
din.

A, L. Narayan,

A. K. Das.

Departmental.

Departmental,

Departmental,

A. K. Das and N. Raj-
swara Rao.

A K. Dagand K, Sethy.-
madhawan.

Departmental.

Departmental.

J. Evershed.
J. Evershed and Miry,
A. Evershed

* Copies for 1891 to 1905, 1908, 1910, and 1911 are out of print.
1 Volumes for 1891, 1902 to 1903 and 1913 to 1917, 1920, 1821 and 1922 are out of print,.
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Monthly rainfall of [ndia, 1901—1922 (22 vols.) Rs. 2 a volume.

Monthly raintall of Iudia, 1923—1924, Bach Rs. 2-8 or 4s. 64, ~1/O -
Ditto for 1925—44. Lach Ras. 16-9, ' . .
India Weather Review—Annual Summaries for the years 1891—1920 (30 parts). Each Ra, 2%, \ . S
India Weatber Roview— I SR S
1921—22, Each Rs. 11-4. : Voo i
1923 Res. 12.8 or 20s.
1924 Rs. 8-12 or 14s. 64.
1925 R 10-2 or 16s. Yd. : !
1926 Ry, 13-12 or 22s. . )
1927 Ry, 10-12 or 17s. 6d.
1928 (Parts A to G)
1929 (Introduction and Parts A to F) )
iu30 Ditto ‘ ' B ‘
1431 Ditto
142 Ditto . S . L Departin.
1933 (Introduction and Parts A to D) ’
134 Ditto s
1935 Ditto : T . | | :
14306 Ditto L Each part priced separately. N .
1937 Ditto L
1938 (lntroductivn and Parts A to C) . . e A : | ‘ N IR )
1939 Ditto : et e ot P A R Voo e e,
1940 Ditto C e .
1941 ' Ditto
1942 Ditto 4
1043 Ditto i ,
104a Ditto I PR
Indla Weather Review—
1945 Parts A & B (Introduction and Part C are in press)
1946 Part B (Introduction and Parts A & C are in press) Departmental. /
1947 Part I3 (Parts A and C are in press) Y

Seigmological Bulletin, quarterly (1938—43) 1
Seismological Bulletin (roneoed) 1946 Quarterly Unpriced.
Seigsmological Bulletin (roneoed) 1949 Monthly
Monthly Weather Reviews for each month January, 1891 to December, 1920.
Liach As. 12,7 . )

Monthly Weather Report, Each As. 8. : b e e
Indian Daily Weather Report, published in Poona. Monthly subscription

Rs. 3. or {{s. 5. 1.
Calcutta Rogional Weather Report
Bombay Regional Weather Report Monthly subscription Rs. 2/-/-. !
Madras Regional Weather Report.
Now Delhj Regional Weather Report
Nagpur Regional Weather Report
Weelkly Woather Report published in Poona., Monthly subscription Re. 1.

fOI‘aCOpr’ PR TR T IR T M IR ErS SN R TS IR P S SR
Uppor Air Data, Parls 1—14 (1928 to 1935) Each part priced Rs. 4.4 or 7s, ' B
Upper Air Data, Part A (1936—43) Each issue priced separately
Upper Air Duta, Part BB (1938—1940) Each issue priced separately.

*Volamo tor 1902—1906, 1910 and 1912—1917 are out of print. . .

tDiscontinucd from January 1921, Copies for 1891—897, January, March and May, 1898 and January 1899 to June, September and October 1902, 1903 a1 d
January 10 Mareh May, June and November 1904, September 1907 February, May to July 1908, January to April and August 1909, January 1911, May and July
1912, April to July 1915 are out of print,

joturted from January 1923, Uhis prico includes postage. .

1 Lhe subseription is Rs. 5 for the complete report, inclusive of the evening chart and upper air obgervations, it is Rs. 3 exclusive of these itetns: in eibthér case
the prico includes postage

§Theso prices include postage in India. , S on e

'
A

NoutE . —

1. All the priced publicalions cxcepting the Daily, Weekly and Monthly Weather Reports and those stema which are not okt of print uﬁ'dbailable for sale
with the Manager of Publications, Civil, Lines, Delhs.

vasories Tndian Daily  Weathor Report, Weekly Weather Beport and Monthly Weather Report are ayailable for sale in the office of the Deputy Director General of Obser-
2. (Forecasting), 2-'cordoyical Office, Poona 8. - B o

3 Ihe Receoral  wewher Siamma-es for Caleutta, New Delhi, Nagpur, Bombay and Madras are nvaslable for sale at.the vespective Regwonal  Metearological

Conlres

MTIODG B= 30011751~ ¢ IPX



